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CHAPTER. 1. 

WOOLLKN, WORSTED AND ONION FARRICS. 

(1) Woollen Cloths: S:ixoniesHnd Cheviots. (2) Worsted Fabrics : Botany 
anil Cros.shred. (d) Fancy and Pioce-dye Woollen.?. (4) Fancy and 
Piece-dye Worsteds. (.">) Union Fabrics: Piece dyes and Fancies. 

(6) Whiiwords, Buckskins, Venetians, Cords and Twist-war]! Fiincie.s. 

(7) Ueavy VVoollens: Box Cloths, Melton#, Pilots. " fH) Fiiezes, Shet- 
landsand Naps. (») Special Types of Overcoatinos. (Id) (iolf Cloak- 
ings. (11) Vestings. 

(1) Woo/fr/t, C/of/ty: n od Cheolot$;' 

WoVKN iiiaiiufactur(‘s in which wool and wool substitutes are 
used, are divided into the woollen, the worsted and the union- 
fabric industries, Tn the woollen industry, the chief divisions 
are “ Saxony and “CTicviot ”. The terms have, originated in 
the difference in the gradei. of wool used in each branch pf the 
trade. Formerly, fine woollen cloths, such as those of which 
the staple trade of the west of England consisted, wer# made, 
largely, of Saxony and Silesian wools. The development of the 
Colonial merino-wool industry has resulted in the fine clothsT 
made in this ctiuntry being composed mainly of Colonial wools; 
^»ut the tenn " Saxony ” has been retained as defining the nature 
of the fabrics. The “ Clufviot ” designation has arisen frtiRf; 
Xlheviot wools being used in the, production ol'\Be8e fabrics in' 
the early history of the tweed trade. But here agaii/the 
varieties of woS’have much increased in recent^ years, both in 
Greiit Britain i»nd Ireland, and iWso in the wool-growing 
• countries of Australia, New Zealand, fhe Ca^e, Nlital anJ South 
America. * 

• . Saxony and Cheviot cloths differ in. (a) fineness; (b) quality 
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THE ITNTSHIXH OE TEXTTIiE FABUICS, 


of .handle ; {cl textural surface; and (d) wearing property. 
Saxonies are characterised by fiiumess and density of fabric, soft 
quality of handle and smooth surface; Clieviots are rougher in 
appearance, more porous in nature or o))en in struclurc, and 
have a com|)ai'alively strong-fibred surfac(', as in tlie frisli frieze. 
Industrial requirements, are, however, lending to destroy this 
distinctiveness of cloth—the qualities of Saxonies and Cheviots 
approaching each other in an increasing degree. This is more 
apparent in Cheviots, where the use of finer wools in the better- 
class fabrics has imjiarted some of the distinguishing qualities 
and features of tbi' Saxony. 

(‘2) Woi’iitctl Ftihi'ics : Iliiliiiiii und (Vo-ss/nYxC 

Worsted, ISie woollni manulacturuig, consists of two main 
divisions, namely, ‘‘liotany" iiiid “Crossbred''. The, former 
term is applied to the finer gA'adi of texlures, and was given, 
originally, to indicate merino wools sbi|q)ed from Ijotany Bay, 
New Koutb Wales, but now also denotes all similar i|ualities of 
wool wherever grown, “ Crossbre.d " defines the more serge- 
bice or rougher types of worsted fabrics. It W'lll be obse.rved 
that the two terms have synonyinons meanings to “ Saxony” 
and “Cheviot'' in the woollen industry, tor they describe the 
fine a#d coarse classes of fabrics respectively. 

There are many intermediate, grades of worsteds between the 
pure Bdlany and the pure ( rossbred. 'The peculiar character¬ 
istics of the Botany are fineness of texture, clearness of surface 
and “ quality ’’; and those of the Crossbred, comparative rough¬ 
ness, and crisp^iess of handle. Similar qualitiet^ of ,wool may 
be used ^n SaxoiTy 'woollen) and Botany i worsted): and also in- 
ffdiSviot (woollen) and (.',rossbred (wi/rsled); so that clearly any 
difference in !hose woven manufactures is not, necessarily, in, 
the raw material or fibre, but m the routine of yarn manufac-. 
ture. The tw^ distinct systems of yarii-makfng, woollen and 
worsted, are the cause of i*abi'ics so diffenuit fiVun each othdr‘in 
ap))earance anti qiyiliiy ; and of the varied treatment to which 
they are subjected in the finishing process'es subsequent to 
weaving. 
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(3) Fancy and Piecc-dyc WooJJ^ens^ 

Flach class of the woollen, the worsted and tlie union-fabric 
induStsies is subdivided into “ fancies ” and “ piece-dyes The 
term “ fancies ” is applied to cloths in which the pattern is de¬ 
veloped in weaving, and not in dyeing, printing or any other 
process ; the latter to fabrics dyed in the piece, or made of 
yarns in the natural colour of iln; wool, as distinct from wool 
or yarn-dyed cloths. The terms av(! occasionally somewhat mis¬ 
leading, because piece-dyes may he striped, checked or spotted 
with colour, when the effects or patterns correspond to those 
produced in the loom. Such effects arc due to the dyeing 
properties of animal and vegetable finros, which in the same 
dyeing operation take different tones of colour. 

Woollen “ fancies ’’ comprise a wide rSnge of textures, includ¬ 
ing flannels, flannel suitings, costume cloths, trouserings, 
suitings, overcoatings, golf cloaking, mantles, rugs and shawls. 
Kach Or these may rcipiire special treatment in the processes of 
finishing. Flannels and costume cloths are classed together 
as regards weight and style of te.vture. In Saxonies, trouserings 
may he a distiiicl type of fabric from suitings or coatings, but 
this, as a rule, is not the. case in (Ihevi its made for the same 
jmrpose. Much variety of colouring and design, thickness and 
construction of fabric, and .style of finish, obtain in the huavier 
fabrics fc” rugs, mantles, etc. Jletween the two extreme weights, 
namely, the lightest jexture from about 7 to 10 oz. to th% yard, 
and the heavier cloths, 3‘2 oz. to the yard (these are not the 
limits, as special cloths are made over 43 oz. per yard), there' 
are many •grades of fabrics both in materials ^and qualities. 
Where such differences exist in woven productions, or^in the 
amount of filire in the cloth.^s indicated by tlu'se weiglits, thdt^ 
is corresponding sgope tor diversity of finishing. 

More complete standardisation is possible in “piece-dye” 
fhan in “ fancy ’‘fabrics. Included in the more injiportaiit types 
of piece-dye woollfJiis—which are genefally well felted and raised 
•—are the following: “soft-finish” costuiye cfoths, “plain 
supers,” “doeskins," “beavers,” “ billiards,” “ Sataras,” “ box,” 
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and other cloths. It should be observed that wool-dyeing is 
also practised in'making such fabrics. One of the leading 
characteristics of each of these cloths is the fibrous or dress-face 
surface. This quality is a distinct effect of the processes of 
finishing, for it does not exist in the cloths in the loom. In 
the first place, by th(! process of milling, density of texture is 
acquired, that is, individual threads of warp and weft are f(!lted 
into one composite mass of fibres ; and secondly, by the process 
of raising, fibres are straightened and combed in one direction 
over the face of the fabric, concealing tracf's of soparat(> warp 
and weft yarns. The methods of manufacture followed, produce 
a woven surface suitable to such trc.atment in finishing. 

Considering the types of fabrics in the order named above 
the ‘‘ costume ” cloth and the plain super are the simplest 
in constructiife, varyiiffi in shrinkage from 15 to 25 per cent., 
but the “super” is more high'y finished, iiossessing a denser 
pile and a more lustrous surface. “ Doeskins,” “ beavers, ’ and 
“ billiards ” are stronger and tinner made, but otherwise have 
similar qualities, with the surlacc fibre short, dense and blight. 
The “ Salara ” is one of the oldest of woollen cloths, ribbed or 
striped in the weave, weft wa\s. There is no branch of the 
woollen industry in which a greater degree of skill and experi¬ 
ence is^exercised than in the production ol the finer cjualities of 
thesa- fabrics. Finishing effects changes in the condition and 
appearance of the cloth, but at the same time is liabl(> to ac¬ 
centuate any fault formed in the precedijig processes of yarn 
and fabric structure. This applies to all classes oi fabrics dyed 
'one colour, and which are well milled and lustred by boiling or 
crabbing, and ,nreasing. 

(4) Fancy and Pic(uit.dye Wmteds.^ 

Vancy anV iiiece-dye worsteds are more diversified in struc¬ 
ture and weave than woollens. As observed, variety of yarn 
construction qnd systems of finishing are tfeh two principal 
sources of the several clashes of woolltfii fabridb, but in worsteds 
of allVinds, tlierc.is a large diversity of woven fabrics resulting ’ 
from weave, and build or make of texture.' If the scope for 
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distinct fabrics were restricted to weave elements alone, un¬ 
limited possibilities would be afforded for variety of texture. 
OiVeaye includes sucb typical effects as fancy twills, mats, ribs, 
cords, 'sateens, corkscrews, diajjonals and honeycombs. Many 
of these are capable of re-arraiigemeiit and of combination with 
each other, forming groups (which are also subdivided into other 
classes) of textile patterns. Such patterns may be either fancy 
or piece-dye, the colours being applied in weaving, or the fabrics 
may be woven in the grey and dyed afterwards. 

Fancy worsteds are grouped into three classes :— 

(o) Dress and costume textures. 

(b) Suitings, trouserings and coatings. 

(c) Heavy cloths, such as overcoatings, mantle and decora¬ 
tive textures. 

Class (o), in addition to the ordina-y’types of woven fabrics, 
comprises lenos, gauzes, lappets, and many other styles which 
bear special trade names, such as zibelline, crepeline, voile, 
crepe de chine, and canvas cloths. They are commonly single 
in structure, but double weaves may be used in figured fabrics. 
Classes (b) and (c) com])rise single, backed and compound 
structures, and are subdivided into (! ' colour fancies, in which 
the patterns are simpli; in weave and due to colour, consisting 
of stripes and checks ; (‘2) weave fancies, invariably piece-dyes ; 
and (d) fancy patterns, composed of two or more weaves and 
colours, and of various forms of design. Type (1) is also 
common to woollen#, but types (2) and (d) are distinefiy char¬ 
acteristic of worsteds, though in elementary styles they may be 
made in woollen yarns. 

A special 'feature of worsted manufactuniig—which has 
not the same recognition in woollen manufacturing—is 
“quality”. ‘This enters into every branch of trade, 'jjwol 
‘fabrics may be yentical in counts fif yarn, setting, finish and 
,all other data, b^ one finer in quality, to a recognised or standard 
degree, than the other. It is in the latter pointpthat the differ¬ 
ence between two simiiar woollen jmd two sijnilar ^orstUd 
fabrics is distinguishable. In the case of 4he woollen, quality 
is not fixed or standardised, whereas in worsted manufacturing 



6 


THE EINISHINTJ OE TEXTIEE I'ABIUCK. 


it is approximately defined. Top making is the basis on which 
this fineness i§ fixed. For example, a (iO’s top may be spun to 
a 60’s yarn (usually the extreme limit) or it may be spun to Si 
40’s, in which instance it should yield a better thr(?ad than if 
spun to the higher counts. This applies to the several kinds 
of worsted, mohair and other yarns, in which the material is 
preparcid in the top form. If a worsted fabric is made from 
yarn lower in counts than the quoted top, it should be cor¬ 
respondingly finer than a similar fabric made of the same 
counts of yarn, but in which the highest possible counts has 
been spun from the quality of top used. This difference in 
quality is more perceptible in piece-dyes than in fancies, where 
the design and colour may conceal the inferior character of the 
material, but in the handle and wear of the fabric the absence 
of quality would be apparent. 

Fabric structure is very diversified in worsted manufacturing. 
In piece-dyes there are such slandard makes of texture as the 
weft-backed cloths, warp-backed idoths; double cloths, with 
the same counts of yarn on the face and back : and double 
cloths, with thicker counts of yarn on the back than on the 
face ; and other compound weaves. The warp yarns are, as 
a rule, twofold, but the welt may be i^ither tw.hold or single. 
When softness of handle, is required, single woollen weft may 
be used, and still the cloth styled a worsted. 

One quality that should, generally, be paramount in worsted 
fabrics fs smartness and brightness of weavqand colour. 

(.5) Union Fahricn: P'u’ce-dnes and Fancicn. 

Several classes of union cloths are. of moderh cefnstruction 
and maijufacture. Until a lew years ago the term “ union ” was 
•majnly descripfive of fabrics composed of cot ton wifrp and thick 
mungo or shoitdy weft, or cloths which still iargely constitute* 
the low branch of the woollen industrv. Now. the word has a 
broader meaning, union fabrics being variously constructed. 
P^r eipiinple, ^the warp jnay be worsted, .and the weftn fine 
cotton and woollen, in making a cloth in imitation of a solid 

t 

worsted ; or in the.better quality of union, the warp worsted. 
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and the weft woollen. One of the principal objects to be.at- 
taincd in the luauufaotnre of unions, is tlfe pitiduction of a 
^ype of fabric of similar (jualities to cloths made in the higher 
branches of the trade, as cheaply and economically as possible. 
There is a like diversity in weight and style of cloth as in the 
woollen trade. The finish is equally diversified. 

I'iece-dye unions are distinctly imitations, in appearance and 
other qualities, of woollens of the milled and raised type. Mel¬ 
tons, presidents and ])ilots are the more mqiortant varieties. 
The routine of finish has, therefore, to be similar to that of all- 
wool fabrics. But in structure, scheme of weaving and other 
technicalities, unions are distinct from woollen cloths, of which 
they are imitations at a reduced cost. I'nion costume fabrics 
are similar in colour and finish to light-weight dress-face 
woollens. I’residents and jiilots resemi’ile, in snfface character¬ 
istics, the woollen beaver cloth. The degree of Instie developed 
in these fabrics, considering the liiaterials used, shows the skilful 
manufacture practised m tbeir production. Invariably the warp 
is cotton and the weft thick numgo or shoddy, and hence the 
woven structure lias to be such as to conceal the cotton yarn and 
make it feasible, by felting and ri ’smg, to cover the face of the 
cloth with fibre, which j;an only be obtained from the weft yarn, 
[f a beaver and a president are compared, the superiority is 
olvious in the fulness and fineness of fibre in the pile*ot the, 
woollen jiroduction. This is not remarkable when it is con¬ 
sidered that both tlje waiqi and weft yarns have contrKmted to' 
this fibro ‘8 condition, and the larger proportion of threads to the 
inch than in the tiniii '. * 

WorsIlEd 'piece-d 3 'e unions are fabrics m wlycb the worsted 
"warp alone shows on the face, with a binding cotton w^ft thread 
and mungo'yarn for the bitck. To improve the hantlle a]»d*!^. 
pearance of the,eloth, the under side is raised**he face being 
treated as in the finishing of a worsted. 

“ Union fancies ” are chiefly utilised m Jhe ready-made 
clothing industry Whatever qtialit 3 *ot texture, nature of coloar- 
ing or design are originated in fancy worste^ls and woollens, are 
reproduced in these lower grades of woven manufactures. The 
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desii,niati<)iis applied to the genuine woollen or worsted are also 
used for the lo\','-clalss fabric. 

The chief methods of union cloth manufacture comprise:—^ 


1. Tuion priuts 

2 . Ijow-claHR fanuies 

3. Ijow Cheviots 

4. Low woollens 

Union worsteds: (^ostinmis 

4). Union worst-etls: Coatings 

7. Union blankets and rugs 

8. Di'ess fabrics 

9. Flannels . . . . 


WAUP. 

Cotton. 

Soft spun cotton 
twi.st. 

Shoddy. 

Mungo. 

Part cotton twi.st 
and jKvrt \\orstcd. 
Worsted. 

Cotti *n. 

Cotton. 

Singh col Um. 


WKKT 

Mungo. 

Mungo or shoddy. 

Shoddy. 

M ungo. 

Same as warp. 

Cotton and mungo. 
Shoddy or lu-stre 
worsted noils. 
Lustre worsted or 
mohair. 

Single cotton. 


The first type closely reseiiihles a woven pattern, Imt the 
texture uf the cloth i.s naturally haivh and wanting in tone. 
Classes 2 and H also approach the wollen fabric in effect, the 
best qualities of the fibre being developed in finishing. Some 
union fabrics, B.,q. Oroiq) d, are as satisfactory in the finished cloth 
as a worsted for wearing in a warm season, on account of the 
cool quality of the cotton. Bugs, dress fabrics and flannels also 
form important branches of the union trade. 

Unions of all grades have a useful place in the woollen 
iiidustr/, constituting the chief source of utilisation of otherwise 
textile waste products. 

(fi) Whipmnin, Huclcukinn, Vi'ndmv^, Com'A and 

* Twist-warj) Faiir.iei<. * 

•fs’^iese are ivtiollen fabrics in which the weave effect may be 
almost as clear and decided in tone as in a worsted fabric. The 
reason for this is that the warp yarns are foldec^ or two threads 
twisted togethe*, varying in degree of twine according to^the 
characttsr of the cloth required. This process of doubling or 
twisting yields a levsl thread, one adapted lorg;ivinga more pre¬ 
cise effect to the weaye structure than the ordinary .single woollen 
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yarn. In order to prevent undue hardness in the texture v/ljich 
twist yarns soiuetinies produce;, the weft iS usifally soft spun, 
_iind may be slightty thicker in counts than the; warp. 

(3ne of the simplest and oldest kinds of these fabrics is the 
“ whipcord,” of which the weave is an ordinary '1 - warp twill. 
The cloths are W(;ll felti'd to the sound wearing quality 
which is requisite. The ' ‘ buckskin '’is another standard woollen, 
of a finer twilled effect, than the ‘‘ whipcord ”. It is the reverse 
in character to a ‘‘ do(;skin ”. lioth cloths are excessively milled, 
yet one is a soft fibrous texture and the oth(;r a pronounced, but 
fine twill, dne to the twist warp. The “ Venetian " is similar in 
construction to the “ buckskin,” but finer in the weave. It 
is the standard covert coating cloth, and may _1 m; produced in 
three qualiti(!s ; (J) With the finetwdlled w'eaveclear and distinct, 
when the war); yarn is twofold, eithei "worsted or woollen, and 
the w’eft single; w'oollen ; (ff) single yarns in warp and weft, and 
the fabric slightly raised in finishing, subduing the twill effect; 
and (H) the pic'cc-dye Vh;n(;tian, with the twill either clearly 
developed or softened by raising the fibre, and in which the 
warp yarn may be either single or twofold. 

Woollen ribs or cords, c.;/,, Iledfoid cords, are frequently 
twist, or folded yarns jji the warp. The jiattern consists of ribs 
or reps, the fulness of each stripe duo to the weave structure 
being increased by inserting thick^waddi'ig threads between the 
face warp and the weft. The weft is arranged to stitch the warp_ 
in tw'ill or plain oi^er and tloat on tin; back of the cords alter¬ 
nately : that is, if the odd picl» form tin; taw; effect in one cord^, 
they appear on the undi'i- side of the adjacent cord and the even 
picks vlSe ^f'r.su. b’inishing should develop#this structural 
"feature of the fabric by milling moderately to prodijce cover 
on the back, and by cuttnig close to remove.^ ^rom the°(aoe, 
extraneous fibrt» 

, Whipcords^jbuckskiiis, Venetians and Bedford cords, even 
■whgn striped and checked with fancy colour, are woven in 
standard weaves* to which the same Resignations are applied. 

Twist-w'arp fancies obtain in light, medium and heavy fabrics. 
In the extreme fancy manufactures for postume and similar 
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clolhs a rich variety of twists is used. Such folded yarns may 
be composed ol woollen, worsted, mohair, cotton and other fibres. 
In no type of texture and ])attern are more pronounced changes^ 
developed in finishing than in those consisting of knop or flake 
twists. Prior to milling and raising, the projecting parts of the, 
folded yarns may be of solid knops of fibres. Ily raising, each 
compact mesh of fibres forming such spots or knops are spread 
or combed over the, face of the fabric. 

(71 Heautj W'oo/bjw.s; Box (Hoilifi, Beovc/rn, Pitots, Moltoiis. 

These arc typical of the substaj'tial heavy woollen cloths 
made ol wool and wool substitutes, ranging from to 8(1 oz. to 
the yard. Such cloths are necessarily hard felted, being set 
Irom H(l to SIO inches m the reed, if made of wool of good fulling 
property. It fs only possible ro obtain cloths of this weight by 
two other methixls than milling. First, the use of thick yarns; 
second, ol c.oni))Ound weaves. 'Neither method would (iroduce 
the sound, firm and comiiact Uxtnre which characterises box 
cloths and meltons. If the weight resulted from thick yarns, 
the texture would sutt'm- in fineness, and if from using a com¬ 
pound weave, in firmness of construction. Fxcessive milling is. 
therefore, an essential in the finishing of tjiis heavy kind ol cloth. 

“Box cloths "are made in several shades of drab. Wool 
dyeing^s usual to secure a (lerl'ectly even colour in the finished 
cloth. Fabrics so well milled are not so porous as an ordin¬ 
ary woven or milled texture, and as a cGiisequence the dye 
would penetrate less fre ely, hence the advantage of wool dyeing, 
flarriagc cloths, with either a lustrous or semi-lustrous face, 
should be classeti with box cloths, being of a sinfftar'structure 
and felted character. One of the common weaves lor both box 
{JkT ^rriaj^^e ik the twill cuttin^^ ‘Js, tne alternate 

picks interlacing plain giving the necessary*sound build of 
texture. . 

The " pilot’’•cloth is not so hard and firm when finishe^l as 
the box,cloth. Neither h^s it the fineness and (piality of the 
“beaver." which should lie as lustrous and as s^oft in the handle 
as the single-make dqgskin, with additional firmness and weight. 
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While the pilot is a single-weave fabric, the beaver is frequeatly 
backed or double. If single, the weave is*a safeen or a make 
t,hat brings more warj) than weft on to the face, and the warp 
should* be a better quality than the weft and have a higher 
raising property. There, is, therefore, a difference in the methods 
of weaving. In the pilot, tlie warp iiiid weft consist of medium 
counts of yarn and are e(iiially on the face of the fabric, but in 
the beaver a finer and better quality of yarn may be on the face 
than on the back. As a result, it is feasible to obtain a smart, 
fibrous finish which forms the principal characteristic of the 
beaver cloth. 

" Meltons ” are another special type of milled cloth. The 
yarn and method of weaving may he identical with a box cloth, 
yet the surface of the finished fabric is different. There is no 
laying of the fibre in the process of i iisiiig. It is allowed to 
project vertically, offering the same slight resistance in which¬ 
ever direction the hand traverses the face of the cloth. This 
is an essential (piality, combined with firmness and strength of 
construction. Such a fibrous surface has better wearing pro¬ 
perties than that of the doeskin or beaver, the entire mass of the 
ends or tips of thi' fihres sustain ng a degree of the friction in 
the wear; whereas tl^e lateral surfaces of the fibres mainly 
resist the friction in the beaver-finished cloth. 

Another element which should be lu ted in contrastisg lus¬ 
trous pile-finished cloths with those of the melton class is, that 
the latter—providing all details of construction are the Same is 
likely to possess a greater tensile strength. Tht' lustre applied 
in pV'jducing the fini pikl ol the. doi’skin does not tend to add to 
the elasticity &nd strength, but rather the revers#. The repeated 
'*])rocesses of boiling and raising, necessary to devejoj and fix 
the brightn&ss of pile, reduce to a greater degree the stren^^f 
the cloth than ihe mere raising, to laodiice a*dense, vertical, 

, nou-lustrous pij^, as in a melton. 

(W) i'Viecf's, Shetidiuh itud Niips. 

“ Frie/es ” and “ Sbetlands ’’ are rough-^irfac'ed tweeas maue 
of coarse-fibred wool, and also of wool substitutes and mixtures 
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of wool, shoddy and mungo. The “frieze ” was originally an 
Irish production, it is used for heavy overcoatings. The ap¬ 
parent roughness of texture may bo increased by raising and 
“napping”. PTiezes are made in mixtures, such as greys, 
browns, olives and blues. Thick yarns are used—some 8 to 10 
yards to the dram—and the pieces are set loose in the loom 
to provide a degree of shrinkage that will partially cover the 
weave and develop and tix the fibrous nature of the surface of 
the cloth. 

The “ Shetland ” also possesses a fibrous quality. Similar 
materials, counts of yarn and setting are common to both 
fabrics. The chief diffeience is in surface characteristics, the 
Shetland being somewhat softer in handle and more closely 
approaching an ordinary heavy tweed. 

“Najis” form another standard tyjKi of thick overcoatings. 
The face of the fabric is covered with “naps ” or small curls of 
fibres. Though possessing fulness of handle, these cloths are 
' comparatively light. This is a feature in which they differ from 
both friezes and Shetlands. The nap is a development of the 
process of raising and “napping” or rubbing of the pile of 
fibres into minute beads or curls. This effect may be partially 
obtained by other methods. P’or example, when in Crossbred 
serges loose weave structures are employed, rapid felting occurs, 
and tte yarns buckle or loop, causing the fabric to have a 
“napped” appearance on the face. 

The Varv ing shrinkage properties of finq and coarse wools, 
and of wool and mohair, also make it feasible to produce this 
durly condition of fibres in woven fabric's. Should a lustre yarn 
float loosely on the face of the texture, and a Saxoliy ifiterweave 
with the,warp to make a fast foundation fabric, then in milling, 
tflB Saxony, having greater felting property, causes'the mohair 
or lustre worste'cl to buckle or loop. Imitatioifc astrakhans and 
other curl fabrics are woven in this way. Buefi effects cannot 
be strictly definc-id, even when sufficiently minute, as naps, fqr 
tho fibres are looped on tlfe yarn and not raised out of the 
warp and weft by friction in the operation known as 
“ napping ”. 
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(9) Special Types of Overcoatings^. 

In addition to the standard types of thick fabrics to which 
refefence has been made, there are special makes of heavy 
cloths constructed for mantles, cloakings and overcoatings. 
Compound fabrics with woven linings are an important variety. 
Hel:e the two sidos of the cloth may be different in weave, 
materials and colouring. Indeed, in these details, the distinction 
may be as marked as Ixjtweeu a fabric and the lining used in 
making the garment. 

When the materials for the face and back are dissimilar, e.g ., 
worsted and woollen, Saxony and Cheviot, the finishing routine 
for each has to be modified. As for instance, in an overcoating 
with fine worsted yarns composing the face texture, and Saxony 
yarns the under side, then the formevi would be a clear, smart 
finish, and the latter slightly raised or a “fibrous” finish, ac¬ 
quiring in one cloth both the, characteristics of the worsted and 
the Haxony, yet each distinct from the other. 

There is also a diversified class of overcoatings in mixtures 
and solid colours raised on one or both sides, but different in 
length of pile, or some other feature, from the standard cloths 
described. I’hese are chiefly special in weave, being double 
and treble in structure. The manufacture of such cloths also 
involves something new, or different in yarn construction,, or the 
utilising in the same fabric yarns of several fibres or qualities, 
such, for example, as Saxony and mohair. Botany and Crossbred 
worsted. The kind of yarn to he used is determined by the 
lustre and softness of texture required, and also by the length df 
pile to batdwviloped on the surface of the cloth.^ 

In reversible heavy cloths, both surfaces fnay be composed 
of the same yarn, or with*a lustre yarn for the fac5 and a iwn- 
lustre for the under side, with a fast spun yarti'for the centre, 
giving a structure that may be heavily raised on both sides. 

' Generally, *flie fibrous-faced cloths described^range in weight 
frofn 30 to 34 o*,. per y%rd, and are* set loose in the reed, 72>to 
90 inches wide, for the standard widfh finished, according to the 
firmness of fabrid and character of surface required for finishing, 
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(10) Golf Cloakini/H. 

Golf cloak'in^s come in the same category as heavy fabrics 
with woven linings. They are made in a largo diversity of 
materials and counts of yarn, and usually with quite a distinct 
■quality of finish on the under side from the face side. In the 
coarser fabrics, Cheviot yarns, or yarns of a lustrous nature, are 
used tor the face, and Sa.xony yarns for the lining. In the 
finer qualities, worsted yarns for the face and fine Saxony for 
the under side, as in l‘’ig. 1. This cloth illustrates, in a typical 



way, the differenftc in finish, as well as in te.xture, possible in 
siub clolkhigs. One side of it is Composed of fkie worsted 
yarn» in a clfial-, smart twill, and finished on the worsted 
principle; the lining, on the other hand, is covered with fibre, 
being made of yj.rii whieh yields a woolly surfact'in the milling 
machine. 4'he contrast as« to texture,*handle* and surface! is 
as marlJed in this cloaking* as between a jiure .Botany worsted 
and a pure Saxony. Strictly, there are twd textures inde- 
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pendently constructed, thoufih regularly ststcheij together,in 
weaving. This principle of fabric structure and finish applies 
^ the many kinds of mantle, wrap and rug cloths. 

( 11 ) Vi'xtmtjis. 

Perhai).s no type of woven fabric is produced in so many 
schemes of manufacturing as fancy vestings. They are knitted 
as well as woven, m simple and complex designs. An almost 
unlimited range of yarns is utilis(sl in their construction. It 
follows that tiu' finishing routine is alike diversified. 

Technically, the tyjiical methods of weaving are as follows ;— 
in) Solid worsted vesting, in weave compounds, weighing 
approximately 10 oz. jier yard, narrow width. 

(h) Saxony warp and weft vestings, 'or heavier cloths, IH to 
1-5 oz. per yard, narrow wddlh. 

(<•) Woollen Cheviot vestings. 

((/) Union vestings :— 

(1) Cotton warp, worsted welt. 

(2) Cotton warp, woollen weft. 

v3) Fine worsted warp, closely set with cotton binding weft 
and woollen weft tor hacking. 

Those methods of manufacture may he moditied according 
to the kind of fabric to he woven. Silk, or mercerised cotton, 
form the exti’a yarn in the liner fabrics, • ut worsted, in bright 
siiades, is preferable for Saxony and Cheviot vesting!^ The 
Saxony cloths are fit'i|iienlly double in structure, and the spot- 
tings or other effects on the face are due to reversing the weave.s, 
and yarns. 
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112) Qimlitios of Uufinislietl WooUons. (lo) FhIh'k-s and Ifiniahinj^. 

(14) Prelimmary Work. (I.!) Finishing Prorosscs. ;l(i) Scouring and 
the Detergents I Ised. (17) Hydro-extracting. (18) Tentoring and Dry¬ 
ing. (Ill) Felting and its Effects. (20) Condition of the Piece in Milling. 
(21) Potash^ind Soda Siiaps. (22) Elfects of lUi.sing. (28) InHuence 
of Textural Conditions on Raising. 1 24) 'fheory of Rai.sing and the Twine 
in the Yarn. (2.o) F’abric structure and Raising Surface. (20) Several 
Kinds of Raising—Dewing. (27) Lustring Processes. (28) Pressing. 

(12) Qwditlesof Uiifniinked WooUi’ii-k. 

All woollen fabrics in the LUifinishccI or “b.ilk” condition, or when 
removed from the loom, have a loose, thready structure, and 
may be easily unravelled, or the warp and weft yarns separated. 
The ^iterlaciiiifs of the we.ave iire also clear, and there is an 
absence of cohesiveness of fibres in the individual threads. In 
this coAHition, the strength and elasticity of^the fabiic are chiefly 
determined by the frequency with which the waqi and weft are 
•interlaced in weavinff. The (|uality and soundness of the yarns 
primarily affect the tensile strength of the clotli.) hvt, prior to 
finishing, the fabric, in any quality of yarn, owes its firmness of 
M*«cture Solely to the operation of weaving. Density and fast¬ 
ness of textiirs* also vary with the degree of^mechanical com¬ 
pression applied to the yarns in the loom; hence the terms 
“hard ” and “loose” woven. With yams of the same counts 
or diameter, using a similar weave stfructuro* two cloths may 
differ in compactness from each other, one being open and the 
other firm in “mate” or build. But this is & difference which 
only modifies, in degree, that distinctness of threads characterising 

( 16 ) 
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the locgn-felled fabric, which the processes of finishing piay 
entirely obliterate. 

Softness and elasticity of texture, freshness of colouring, clear¬ 
ness of weave, and smoothness of surfacie are wanting in the greasy 
woollen piece. Finishing changes the cloth in all these qualities. 
Comparative harshness of handle is due (a) to the threadiness 
described ; and (h) to the grease and dirt with which the yarns 
are impregnated. The processes of scouring and shrinking 
eradicate these textural conditions. Finishing thus, in a general 
sense, improves woollen fabrics in softness, density, soundness 
of structure, brightness of texture and design. In specific cloths, 
such as those milled and raised, finishing produces new qualities, 
e.g., a fibrous surface, a lustrous smooth pile of fibres, or a dense, 
velvety pile; and these in fabrics which, when examined in the 
loom, have an ordinary woven structure and character. 

(Id) Worsted Fabrics and Finishing. 

There is an important difference between fabrics made of 
woollen and worsted yarns, when contrasted unfinished. . The 
worsted more closely resembles the finished fabric, both in 
structure and appearance, than the ordinary woollen. As shown, 
the latter is invariably modified in several essential features. 
This does not necessarily follow in worsteds of the Botany class. 
Here finish should develop the qualities of texture produced in 
the loom. A worsted is strictly a loom-felled fabric as distinct 
from a texture changed ’n density and other technical features 
after weaving. The main causes of the closeness'of comparison 
between a worsted unfinished and finished are ^l) the relatively 
clean condition of worsted yarns; and (2) the even, smooth, 
bright surface they possess, and which the finishing, of the 
fal»rid’<should enhance. 

Yarn structure is a controlling elelnent in the routine of 
finish applied to theffabric. Botany and Cr«sstfred»w'orsteds^are 
exampl^ of this, as are also Cheviot a»^d» Saxony woollens. In 
the case of the Botany, the first end to be attained is preservation 
offthe'^ualitics of tbe yarn; and this £^t once limits the possi- 
bil?ties of “ finish Biat if this were not the object, the true 
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worsted, when considered in relation to finishing routine, is not 
comparable with Iho typical woollen in fibrous density. Length, 
quality and fineness of fibre may obtain to a much fuller degree 
than in the woollen ; hut the lack of density detracts from the 
value of the thread tor giving a fabric ca])al)le of like varied tniat- 
ment in fiuisbiiig. Fibrous bulk is essential in tlu^ cloth when 
it has to undergo the p)rocesses of milling and raising. The im¬ 
provement of h'xtural characteristics, rather than the altera¬ 
tion of them, is theri'fon' in finishing w'orsteds a necessary 
seipiencc, and one over which the finisher has only measured 
control, 'riu' ideal ‘'w'orsted" finish adds to the softness and 
brightness of te.xture, and clearness of'weave and colouring. It 
gives a permanent evenness of surface, one in which the ipialities 
of the thre.ads are b('tter “ set, ' and if slightly milled, additional 
elasticity and fulness of fabric. 

In Crossbred worsteds, there is not the same variety of finish 
as in Saxonies, but it,is possible to felt to a considerable degree, 
and this results in marked change's in the fabric dtie to linishing. 
Crossbred worsteds are fabrics in which either a bright or rough 
surface mav be, developed after weaving. A Crosslired is distin¬ 
guishable from a Hotaiiy by (1) its cris]mess of feel and (‘2) its 
lack of softness of siirfaci'. Rough Crossbred serges are milUil 
and not merely nhriuik. .Vcc.ordiug to the weave structure and 
the roughness and scrge.-like elTecl wanted, they arc set from 
sixty-eight to seventy-five and more inches in llif' loom for fifty- 
seven finished. Felting here is obviously comparable to that 
applied to Saxony woollens, and the results as to weave in- 
dktinctnoss aiu^ want of clearness of surface iu the texture are 
similar. But one distinctive feature remains, namely, bright¬ 
ness dqe to the worsh'd yarn. In the finer Crossbred cloths, 
made of fine yarns, and .simple in weave, the staple of tljjS wool 
used is somew'hat of hr Botany nature, so that the finished 
qualities',|^a.s.to fimartuess and weavi' iirecinion, a|)proach tliose 
of the Botany worstefU ,‘The tmniilled or slightly slirunk fabrics, 
comprise costumes and suitings, an<l are similarly modified in 
finishing as Botanys. ^When milling forms a substantifil part 
of finishing, t‘'.e textural conditioBS care quite changed, ak in 
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heavy Crossbred overcoatings, which are covered with pile similar 
to a woollen, bright or semi-lustrous in tone. This type of 
^^rossbrod is varied in density, elasticity, weight and surface 
features by linishing. 

(I4'i iviitutr;/ Work. 

Finishing relates to all the processes to which the fabric is 
subjected after lieing woven. Kach process does not necessarily 
('ft'ect a change in the fabric. The pi’elimiuary operations of 
perching, knotting, mending and burling are corrective work 
concerned with the ('radication of defects occurring at some stage 
of manufacture. 

The first handling of lire piece, after weaving, is done by the 
pe.rcher, preferably in a north light, with the object of detecting 
faults due to the yarn, imperfect wi'aving, or irregular action of 
the loom. The work is comparatively siin[)le, but requires 
judgment, quickness of sight, and some knowdedge of fabric 
structure. All faults are marked and, as far as possible, repaired 
before scouring. 

Knotting consists in lirst examining the piece on the under 
side, (he knots being detected by touch as well as by the eye, 
and drawn by burling irons on to the back of the cloth and 
carefally removed: subsequently the face is similarly examined. 
When uneven parts in the yarns have to be taken out, it is done 
by the mender, new yarns lieing inserted. 

Mending, like knottiny, may he done both before and after 
scouring. Defects are liable to occur even in'* satisfactorily 
woven fabrics which require the attention of the mender. Coi#- 
moii causes dif fauiis in the piece arc broken picks, and want 
of care on the part of the weaver in [licking up broken threads. 
The liner the fabric, and ihe more intricate the weave, the more 
difficult this woT'k. The correct interlijetng of the weave struc¬ 
ture has to be follo^’ed in in.sertiiig new thrcjids,,whether of 
warp or weft. „ ^ 

BurliSg is also a preliminary work.' In the union trade, 
burl dyting, that is, dyeing the 'cotton yarn in the piece, is 
practised,^biit in the wooffon trade, burling is the operation of 
removing specks of vegetable ipatter, such as broke# burrs, which 
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ha,ye remained in the wool through the processes of cabling and 
spinning. In pieces composed of cotton and wool, in which the 
yarn, either warp or weft, may be Angola, the cotton may be^ 
stained by applying to the surface of the cloth a diluted solution 
of ink. T^his is done in the inking machine, Eig. 2, where the 
piece passes round guide rollers and over roller C. The lower 
roller A revolves in the trough containing the solution, so that 



the upper roller carries some of the solution frbni A on to 
the fajiric. The pitsce now passes over a revolving brush and 
round suitable guide rollers overhead, as shown. Thisjjirogess 
is repeated until a sulhViient ejuantity of ink has been applied to 
colour the cpttoK. .The stain more effective^i penetrates tluj yarn 
if'the pieces after inlying are taken to the brushing machine or 
mill, and brushed on both sides in succession, first without and 
finally with steam. Woollen fabrics, in which there is a>.juanjity 
of vegetable matter, broken burrs,,etf., are carbonisg^, theft is. 
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placed ir a bath of diluted sulphuric acid, and then dried a 
high temperature. 

(15) Finish,inf! Processes. 

» 

Finishing processes (after the; preliminary work described) 
comprise scouring, hydro-extracting, tentering, milling or felting, 
raising, cutting, napping, blowing, crabbing, boiling, dewing, 
iirushing, steaming and pressing. The routine is divided into 
three departments, namely, the scouring and milling or wet pro¬ 
cesses ; raising and boiling for woollens, crabbing and brushing 
for worsteds; and the cutting, pressing and steaming, or dry 
processes. In the factory these are natural divisions, there 
being a foreman for each section. For another reason they are 
kept separate; the nature of the work is so different and can 
be more accurately controlled wh- 1 . in the departments named. 

In these sections no mention is made of tentering, which 
again is separate and in a convenient part pf the mill for obtain¬ 
ing steam for drying pur^ioses. 

(16) Sconriny and the Deteryents Used. 

The ])icces having been [ erched, knotted and mended, are 
ready for scouring, the object of which is to thoroughly cleanse 
the cloth from grease and other impurities. Loom qualities pos¬ 
sessed by the fabrics, namely, harshness of handle and threadi¬ 
ness, should be removed, and softness and loftiness of touch 
imparted, leaving the colours clear and bright,, and with the 
surf.-me o^ the fabric free from creases. During scouring, the 
fibres and t^readf are compressed into closer ci»ntact with eslbh 
other. Th(! pieces, when impregnated with soapy lather, are in a 
condition favourable to felting; but felting should not form an 
esfSenifel part of scouring, though some allowance is made for 
shrinkage of woollen pieces in this process when determining 
for (file finished widih. • *’ . 

Piecgi scouring, like that of yarn aiAwool, is a chemical and 
mechanical process. A German system, in which experiments 
arfe^ being made, consists in extracting the grease and dirty 
matter by means of electfictty. The pieces run in a continuous 
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length and full width from end to end of the inachinei In the 
first place, the pieces enter the tank containing the liquor 
charged with electricity, then pass between squeezing rollers an^, 
into a second tank containing water for washing off. Here, the 
pieces pass to the bottom of the tank, round guide rollers, then 
between pairs of squeezing rollers, the j)ro(!Gss being repeatal 
several times. 

The principal detergents used in the ordinary methods of 
scouring are fuller's earth, soap and alkalies (soda and jiotash), 
and special compounds such as soap ash. Fuller’s earth is 
suitable for washing after dyeing, as it removes any particles of 
dyeware. 

If vegetable oils, olive or Gallipoli, havi' been used prepara¬ 
tory to carding, as these oils do not naidily sajioiiify, they have 
to be removed from the ])iece by emulsion, and soaji and an 
alkali are used for this purpo;.('. When olein has been the wool 
lubricant, it is possibje to scour the cloth by means of an alkali 
only ; about 20 lb. of soda ash or 00 lb. of pearl ash will saponify 
100 lb. of olein or fatty acid. Standardisation is desirable in 
scouring solutions. Tins is done by combining a fixed percent¬ 
age'of soap and alkali with given volumes of water; as, for 
example, 5 lb. of curd soap with H gallons of water, and 2 lb. of 
potash with the same volume of water. The degree of alkalinity 
should be higher in heavy greasy cloths, and lowi'r in com¬ 
paratively clean fabrics and in jiieces in wliicli bright colours 
occur. 

Soaps as near neutral as iiossible. are the most useful for both 
securing and milling. A .soap containing more than 0'75 of free 
alkali should nol he used. 'Phe following are analyses of hard 
and soft soa[)s of good scouring properties.— 


Alkali*, NaOH 

Taci.ow SoaI'. 

Per ceni 

OIU 

thiKii Soap. 

Per eeui,. 
0-40 

Combined Alkali,tNft 

.■) 7i> 

."I'To 

Fat 

. (iill'l 

ti4-8S 

Moisture 

. 24 yo 

2!)-IK) 


ton IK) 

IIKI-Of) 



PHOCESSES OF FINIHHI.NG AND THEIR EFFECTS. ' 


2S 


Potash Soap. 


Per eont. 


Free AlkiUi. KOH . 

. lIT.'iH 

(’ombined Alkali, K 

^ 8'o07 

Fat. 

. 44-4IW 

Polassiuiii carbon . 

. :i-«r>7 

Moistiirf 

. 4:5-480 


lOO'IMIO 

Soap-ash coinpoiinds, which are 

used for scouring goods in 

W’liicli olein lias iiceii applied to tlu 

materials jirior to carding, 

.ir(‘ coTiijiosed of sodium carbonate 

and wati'r, in the form of 

soda crystals, with soap, as seen from the analyses helow ; — 

J. 

IVr cent. 

Sodium c;irI>on;it»{ . 


Wutcr .... 

. TOoOO 

Soap .... 



lououo 

11 . 

Per cent. 

Sodiuiti ('ill bolifitc ■ 

.'»U‘404 

Water 


Soap 

4’73t» 


lOU (1(H) 


Ill wasliinj: fancy fabrics strong alkalies should not be used, 
as they have an injurious effect on bright colours, causing them 
to >un nr bleed, bixeessive alkalinity of the sdouring solution 
also tenders th ■ fibres and lessens the elasticity of the fabric. 
Dulness or want of tone in the colours and of the fabric may 
be produced (1) by imperfect washing off; and fi) by th^'‘ scour ” 

TKit iAaving neutralised the greasy matter in the cloth. 

• 

(17) Hydro-extracti n;/. 

.Af(|pr washing off, if the hydro-ejtractor is not used, the 
pieces are passed through the wringer before tenteriiig. The 
wrinpir is made in two forms, with ope or two pairs of rollers. 
In the iWter machine, the lower roller of the front pair is flanged. 
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and the back pair without flanges are covered witli indiarubber 
composition. The S})eed of the rollers varies from 90 to 100 re¬ 
volutions per minute. 

The hydro-extractor ds another nuithod of expelling' the 
moisture from the piece. It consists (1) of the outer case work, 
and (2) of the metal basket or cage, which may be either on 
fixed or elastic hearings, and speeded to make from 1,200 to 
1,500 revolutions per minute. When the machine has been 
loaded, by evenly distributing the piece in the twisted condition 
round the cage, the centrifugal velocity e.xpels the water through 
the perforations of the cage, and leaves the jiiece in an open, 
free condition. On this system there is little jiossibility of the 
fabric being cieased, as might he the case with the use of the 
wringer in pieces made of Crossbred worsted, mohair and lustre 
worsted yarns. 


(IH) Teiitcrinji and Drjji-iii/. 

•i _ 

At this stage the pieces should be measuri'd in width and 
length, so that the shrinkage may he fi.xed for milling. 
Tentering may at oiici' follow ; it straightens the piece for 
sub8e(|ueiit work. This may he done on the hand tentin’ bars or 
by machinery. Tentering in the open air on tenter bars, or 
natural drying, iiujiarts a better condition to the cloth, the fibres 
being softer and the texture fuller in the handle, hence the 
preference in the blanket trade, wherever possilAe, for open-air 
tentering. 

The usual 'form -of automatic tentering for woollen and 
wofsted cloths shown in Fig. B. The piece enters the 
machine from a raised table, A, being hooked on to the tenter 
chains qt each list, and passes from the iipiier to the lower tier 
of steam pipes in succession, being delivered by an ordinary 
folding mechanism, 1). Vbe machine possesses a superheater for 
utilising the hot' air, instead of an ordiiiary'exhaust fan wl'iich 
is employeSIn other mstchines. The number of tiers ni^y vary. 

Another method of hot-air drying is ado})tod in treating 
certain classes of rugs, imitation sealskins, astrakhans an.! 
other pile fabrics, vertical tenter bars or frames beilig used 
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for this purpose. An 
installation of this kind 
is shown in Fig. 4, 
' a,nd .consists of an air 
heater and two fans. 
These distribute the hot 
air, at a temperature of 
120° F., through pipes 
which extend the length 
of the room, and have 
frequent outlets so that 
the air penetrates the 
pieces. The tentering 
room can be cooled in 
a short time by closing 
the hot-air outlets and 
admitting cold air, to 
allow the workers — if 
pile fabrics arc being 
treated — to beat the 
pieces on the underside to 
force the fibre out of the 
foundation of the fabric. 

Ill a second system of 
this character,, adapted 
to the drying of woollen 
and worsted cloths, the 
pipes are fixed in the 
floor or a 'little above 
it, the fan drawing the 
heateij air through tin' 
pieces which are hung 
on /ails. If ne(j(Ied, 
valves are provided so 
that the 'vvarm air, when 
sufficiej#tly dry, can be 
circulate^ back through 
the fan and re-heated, 
obtaining a high tern- 



Fig. 
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petature by an economic use of steam. Witli either installation, 
by having separate connections to each section of the heater, 
the temperature of the air can be readily regulated. 

After the process oMeiitering. if the piece is a woolfen, it 
is covered with loose or ballc tihre which has devcdoped on the 
surface. This fibre is a valuable ijuantity in milling. What- 



• A Su'iiei}$heuti'i\ I> - llrvolvnuj f<iny-. (' - lU’iiiilnfiiuf valvi'. 

ever the yarns or materials used, tenti.riiig mjj)arts a dry and 

somewTiat unnatural handle, but this is removed by subsequent 

• ^ « 

processes. • 

Pieces lose .weight in tentering, not only by the evaporation 
oPthe moisture th5y contain after hydro-extracting, but by dry¬ 
ing to such a degree asHo take off a percentage of the<iumidity 
which the material naturally absorbs. This weight t^'e fabric 
regains in normal atmospheric conditions. 
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(19) Felting and its Effects. 

The power of contraction of a woven fabric is primarily due 
•to the fulling prot)erty of the wool, which is the source of luore 
radical change in finishing than any other (jiiality in the material. 
It modifies the fulness, elasticity and wearing strength or dura¬ 
bility of a woven fabric, and also produces certain textural 
characteristics which render diversity of finish feasible in woollen 
and othiT fabrics. 

Density of texture due to felting or fulling dilfers in degree 
and nature from the compact union of threads, the result of 
weaving. Porousness and looseness of structure are substituted 
by fibrous homogeneity, in the process of felting. Literally, to 
full or felt is to add to the thickness or substance, but to reduce 
the length and width of the piece. Lven if the fibres in a 
woollen fabric had a smooth siirlac-e, they would, in the routine 
of yarn manutactiire, entwine and form entangled meshes, 
hulling is more than this It is the compression into a dense 
mass, of threads separately interlaced, and of the fibres of which 
they consist, t'ontact is succeeded by cohesion of fibres. The 
fibrous change is of a physical and chemical nature, the chemi¬ 
cal action of the soap or laller's earth ap])lied to the piece 
originating conditions which are necessary to fulling. The 
threads are reudi'red more pliable and the fibres softened by 
reason of their hygroscopic propel ties. Contraction in the 
piece is progressive throughout milling, the individual fibres 
gradually filling up the interstices which are such a feature of 
the scoured cloth. 

pO) Condition of the Piece in Milling. 

'I’he piece may be milled before or after scouringi The 
fowiAis termed “raw-thread ” milling, the piece being in the 
greasy state, and is practised when softness as distinct from 
firiirtiess of fabric ii? desired. 

Wh^i milling follows scouring, the jligGes, after hydro-extract¬ 
ing, mw be cuttled up and allowed to rest for a period, or, in 
light felting, immediately placed in the ijiilling machine. Even¬ 
ness of Soaping is most important. Should some parts of the 
fabric be more freely treated than others, irregiflar felting will 
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ensae, and possibly develop flakes or patches. There .are two 
methods of preparing the pieces for milling: (1) by applying the 
soap and placing the pieces for a short time in the stocks; (2) by 
running thp pieces through the lecker or soaping machine. This 
machine consists of a trough containing a standard fulling solu¬ 
tion, entering which the cloth passes under guide rollers im¬ 
mersed in the soap, and then thi'ough a neck to a {)air of 
squeezing rollers. The (|uantity of solution carried off by the 
fabric is regulated by the pressure aj)plied as it passes between 
the rollers. An excess of soap induces the pieces to slip too 
freely between the compressing p.arts of the milling machine, 
and gives sponginess of handle, whilst if the (piantity of soap is 
insufficient, a waste of fibre ensues, and the jieriod of felting is 
unduly prolonged. The [iroper condition is one of uniform 
soapiness without the formation of a lather. 1’hcre should be 
indications of the soap on the surface without a tendency to 
scour. The action of the fatty matter in the soap imparts 
pliability to the fibres and smoothness to the surface of the 
fabric, diminishing the (|uantity of flocks ])roduced by the con¬ 
stant friction in fulling. 

(21) Potxsli and iSoda Hoitpu. 

The shrinkage of wool, in whatever period of manufacturing,— 
i.e., in layers of carded fibres, the spun thread, or the woven 
fabric,—is caused by applying to the material a 'solution of soap 
or fuller’s earth. A |iortion of the soapy com))ound is held in 
the intersticefi of the threads, and a portion absorbed by the 
fibres. As, however, this process of absorption commences and 
continues when the pieces are under compression, the area in 
which f.hc fibres are lodged being diminished, imjiels them into 
closer contact with each other. .c . 

The nature and cheiaical composit'on of the soaji applied to 
thp piece-affectk tlu' process of .shrinkage. •The relative vakte of 
potash tod soda soaps^wi tflieviot and Saxony yarns ^i several 
weaves and settings is stated in Table I. By using a cotton 
warp in the fabric, the contraction in length is almost wi^so that 
the comparison is distinctly ujion th(» woollen yarns and in the 
direction of the weft. The conditions as to pressure in fulling, 
t6m[terature and periods of'milling, are identical in eacli case. 
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The. analyses of the two soaps in which these comparisons 
are made are as follows:— 


, Pm’ASH Soap. 

Pei* 

SoiiA Soap. 

Per 

• 

cunt. 


cent. 

Combined alkali, K 

. 8*117 

(loiiibined alkali, Na i 

6%30 

Free alkali, KOH 

. traces 

Free alkali, NaOH 

. 0*60 

Patty acids . 

. 43*50 

Fatty aciils . 

. 50*72 

Water.... 

. 47*63 

Water .... 

. 34*48 


100*(K) 


100*00 


Actual pcrccntaj^c of soap, .52*47 Actual pcrceutage of s(»ap, 05*02 

per cent. per cent. 

The luilhilfj; results are stated in four periods, after the pieces 
have been in the machine MO, (10, 90 and 120 minutes. 

The fulling period not only alters the measure of shrinkage, 
but when two or more wools are combined of different felting 
properties, it produc.es other el'p cth m the piece. Table I., 
however, indicatt's mainly the differenci! in the btihaviour of the 
two wools, Saxony and Clheviot, in the periods named. In the 
first period, the highest felting in each weave is with the hard 
soap ; in the second period with the j)otash soap, and the increase 
in felting is maintained with the potash throughout the third 
and fourth periods, showing ‘hat if rapid and light shrinkage is 
needed, the soda soap is pri'ferable ; but if heavy shrinkage, con¬ 
tinuing for some time, then the potash is the more satisfactory. 

Taking the jrlain weave and the j*^ twill, the following are the 
felted results from a piece 31 inches wide m the loom 
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Jn both counts of yarns and weaves the results correspond in 
the two.soaps, that is to say, more shrinkage in tlie potash than 
in the soda aftei' tlie first period. Cfonipare, for example, th^ 
shrinkage in the twill) Period IV., the piece having shrunk 
to 154 inches witli the potash soap, agamst 17 inches witli 
the soda in the Saxony; and in the Cheviot, to i(i inches (potash) 
against ITj' indies (sodai 

(2d) EfU'iin of Raininfi. 

liaising ha^ various effects on the condition and appearance 
of the fahric. .V viT'tical or a laid pile of fibres may he produced ; 
if the former, it is termed a '■ velvet ’’ pile, and if the latter, a 
“dress-face" pike A third kind of surface consists of a short, 
full, fibrous pile, such as obtains in a typical melton. 

The nature of the pile iiroducible and the degree in which 
it alters the characteristics of the cloth is seen in h’lgs. 7 and 8. 
Fig. 5 is the fabric as ft leaves the loom : Fig. (1 after scouring 
and milling ; Fig. 7 after raising the cloth daiii]). The difference 
in the conditions of these three fabrics is very marked. The 
prominent features in Fig. •") are the clear twills, whether in 
white or colour, and the distinctiveness of the threads, warp or 
weft; in Fig. (i the twills are subdued, and the warp threads 
concealed, the surface of the cloth having become more fibrous, 
and the individuality of the threads less distinct 

Earning causes the effects seen in the fabric, varying in degree 
and m the miuinor in which the fibres are spread. That is to 
say, the fibre which develops in felting is drawn or laid on the 
surface of the cloth. This should result without the individual 
threads—which resist the action of the raising points, whether 
teazles'or card clothing—being disturbed. 

In Fig. 7 a is shown «, number of the weft yarns which have 
been reigovcd fijun the fabric. These retaip their adhesiveness 
anS have a similar ajip^araiice as the fahric proper, showing 
that milling and raising'have caused the weft yarns to lidhereto 
each other. If withdrawn from the looin-fellcd fabric. Fig. 5 a, 
they have no such affiftity. From^F’Jg. Oa it is clear^that ahe 
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picks hauif t(if;ethei' prior to raisini,', without the warp; the 
drav/ing of the lihros from one pick to another in Kig, 7 a causes 



the^matSrials in the successive ])icks to overlap each other, 
I'ornling a.contiuuous fihr(»u^pilp. 
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, The distinctive features given to the cloth by raising are (1) 
fibrous surface; (2) increased softness and fulness of handle; 



Fi... 7a. 


1 


Fic. 


7 »?. 




(3) concealment of the threads and weave effect; and (4) sub*- 
duing of the colours a,nd softening of the outlines of the pattern. 
As to the strength and elasticity ol the cloth, these suffer if 
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raising is excessive, and if done when the cloth is in too dry a 
condition. The process should not, however, impoverish the 
cloth of fibre, nor so disturb the fibres of the threads, of either 
warp or weft, that the elasticity and» strength of fixture are 
liminished. 

(23) Jnjlimncc of TeHwrnl doaditions on Raining. 

b’irst, in regard to tlu^ surface of the fabric. This should be 
firm and close when more than light raising is essential. The 
greater the degree in which the work has to be don(', the sounder 
and closer the structure of the fabric, whether due to weaving, 
felting or both. It a full pile of fibres has to be obtained, there 
must, in addition to the closeness of threads resulting from 
weaving, be a “balk” or fibrous tiuality developed in felting. 
It is this difference in the surface of fabrics which is the primary 
cause of the variation in the raised conditions. Comparing, for 
example, the surface a worsted texture with that of a hard- 
felted woollen, the latter is exactly of the kind to be suitable 
for raising and the former the reverse. To treat an unmilled 
worsted with the raising points of the teazles, would immediately 
disturb the fibres of the threads which it is the. object of 
finisliing to jireserve, and this follows, because of the absence of 
loose, ('xtraneous filament in a smoofti thi'cad of uniform struc¬ 
ture. In the woollen yarn there is „ fuller quantity of fibre, 
diameter for diameter, as comjiared with the worsted, and 
there is also more balk fibre on the surface of the'yarns, which 
felting secures to the fabric, so that straightenii^' and combing 
out of the idle is rendered jiossible without detaching the 
filament. 

'J’hej-e are tiir'ee techincalities which modify the surface of a 
woven fabric in relation to the process af’iaising, whether made 
of woollen or worsted yarns, namely : (1) finiiness or qi1ulity,of 
the materials : (2) structure of the yariw^a;! to degree of twine ; 
and (3) tlie structure or build of the fabric. 

®bvi,?tisly, the nature and quality of the wool influence the- 
possibititKis in raising. To,obtain a short dense pile a fine- 
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fibred wool, possessing a full, short staple, must be used ; but if 
the pile should be of a blankety ciharacter, longer, coarser and 
less dense, then wools of a strong, more open staple, such as 
East Indian or Shetland, would give those qualities by raising. 
What applies to pui-o wool fabrics is also applicable to union 
textm’es made of mungo or shoddy; mungo, being the shorter 
and finer staple, is suitable for fabiics on which a pile may be 
raised similar in character to that of a beavc'r cloth; but shoddy, 
for fabrics in which a longer pile is rexjuired, oi' tor the under 
side of union worsteds raised to give the cloth a fuller handle. 

It will be readily understood, the harder a woven surface the 
greater the difficulty of raising. Hardness ot texture is ])ro- 
duced by firmness in weaving, by the measure of felting, and 
by the number of turns per inch in the yarn. Yarn doubling 
also minimises raising faedity in the fabric, two or more 
threads folded together offering increased resistance to the 
raising points. whatever principle the yarn is con¬ 

structed, twine, greater or ffisser in amount, changes the rais¬ 
ing surface of the texture. .Vn example of this is found in 
a union fabric with a mungo weft, which makes a surface that 
raises well and quickly to a certain degree of fulness, beyond 
which the resultant pile is soon impoverished owing to the short 
and inferior nature of the material. The weft yarn here being 
extremely soft in twine—only jiossessing a sufficient number of 
turns to form a weavable thread—is the primary cause of the 
raising quality. Eabrics of the whipcord class, in which raising 
only produces a surface pile, are examples of the effect of hard- 
ress of twine lyi raising. In these, though the material may be 
of a much finer character than in the mungo cloth, yet on 
accoiyit ot the firmness with which the fibres are twisted 
together there is a want of raising essentials. 

‘ (24; Theory of Raisiny and the Twine in the Yarn. 

There is another important definite relation between the 
raising quality in the woven fabric, as affected by the'-twine in’ 
the yarn, and the number of turns in a given length, namely, the 
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direction in which the threads in the cloth are acted upon by 
the teazles. This may he either transversely or longitudinally, 
the character of the pile being modified by the nature of the 
action. If the face of the fabric consists of the weft .yam, and 
raising is done in the direction of the warp, the teazles, coming 
in contact with the sides of the threads, more rapidly produce a 
pile, but it is rougher in the foundation of the texture than if 



Fui. !). 


the surface of the cloth were warp and the raising points travel¬ 
ling in the line of the length of the thread. To obtain equal 
raisisg action, transverse and longitudinal, on the yarns, the 
build of the fabric has to be such as to give alternate and equal 

interlaTcings of warp and weft on the surface. • * * 

• • 

(JS) k'abric Structu/re and Raising Surface. 

Ifi raising from end to’ end of the piece, tliere are three distinct 
types of whven surface in regard to the direction of contact of 
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the.'raising points with the yarns, namely: (1) Fabrics with a 
weft surface; (2) fabrics with a warp surface; and (3) fabrics 
with a warp and weft surface. 

Thesethree textural surfaces arc shown in Figs. 9,10 and 11. 
The direction of the raising point in traversing the cloth is indi¬ 
cated by the arrows. In Fig. 9, raising is across the thread 
forming a rough shag of fibres on the sides of resistance (see 
Fig. 7 b). Naturally such action freely disturbs the normal 
relation of the fibres if the raising contact is severe. 11 is not 
an economical method of producing a full, closer pile, in which 
the fibres have actually to be “raised ’’ out of the thri'ads. It 
is less detrimental in cloths made of yarns jjossessing a raising 
quality of extraneous filament. 

The action on the yarns is kinder in Fig. It), being lengthways 
of the thread, so that the raising points move in a line with a 
larger average of the fibres, and gradually comb them in the 
same direction. Tljc condition of tlie yarns from Fig. 7 and 
Fig. 8 (Figs. 7li and Hu) after treatment by thi^ two methods, 
shows that cross-thread raising may even destroy the continuity 
of the thread or re.duce its fibrous conqiactness to breaking 
point, whereas raising in the direction of the yarn leaves it sound 
and straight. This is remarkable when the, relative fulness and 
quality of the pile in'Figs. 7 and K are compared. That in F'ig. 
7 is a degree fuller in the foundation, Imt there is a want of 
evenness of length of fibre so essential in a good iiilc. “ Cross¬ 
thread” raising acts immediately on all fibres, long and short, 
on the surface of the yarn, producing a pile in a brief period, 
but one characterised by inequality of length. On the other 
hand, raising lengthways of the yarn first lays and straightens 
the long fibres, and more gradually acts upon the shorter ones, 
hence a more level fibrous surface. Obviously, it a full handling 
cloth is the chief chdrecteristic wanted, cross-thread raising is 
satisfaCtoiy; but.if this ([uality is required, combined with even¬ 
ness and brightness (if pile, then raising in the sense of the length 
of the thread is preferable. It should, however, be obSorved that 
the difference between these two distinctive principles-of raising 
may be lessened by the nature of the yarns used and^ihe amount 
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of felting. The finer the yarn, and the larger the number of 
threads and picks per inch, the more felting and the greater 
*(piautity of “balk” fibre produced. In other words, if felting 
1)6 continued until the yarns are “ burst,” the fibre rpsultant is 
more closely the same in character for raising purposes, whether 
due to the weft or the warp yarns. For instance, assuming 
the surface of the cloth to be as in Fig. 10 (warp-face sateen), 



Fi,.. 1(1. 

and m.«le of the same yarns as Fig. 0 (weft-face sateen), then, 
by heavy felting, the threads are so matted together as to form 
in each texture a surface of similar (jualities for raising; that is, 
a layer of filament which may be treate(S before any new fibre 
is raided out of the yarns. ]?ut if the process of getting up the 
pile continues until the actual surfaccpd^the yarns is affected, 
th(.' conditions defined in relation to the raising of fabrics. Figs. 
7 and H •are developed.. 

Tin. tljird type of woven^surface, h’ig! 11, allows of an equal 
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degree of transverse and longitudinal raising on the threads, 
cross-thread raising on the weft and the reverse on the warp, 
or vice versa, according to the character of the operation. This ■ 
is the wo’^en surface whfch gives quality to the pile of the plain 
“ super ” and the highly-finished billiard cloth, namely, the com¬ 
bined effects of raising on the length and across the yarns, warp 
and weft. There is obtained in this way the closest and fullest 
pile possible. 



Fll!. II. 

An element affecting this compound raising is the direction 
of the twine in the warp and weft. In Fig. 11, it appearathe 
same in both yams in'the cloth, due to tin; weft being at right 
angles to the Warp; but in Fig. 1‘2, the weft appears the reverse 
of the warp, and is so in relation to raising contact.^ Clearly, 
in Fig. 11, the points of the teazles would act upon the fibres of 
both yams as nearly possible at the'same angle. ^The ftnly 
difference would be side action ontthe weft and the lengthway 
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action’on the warp. The direction of the fibres, whether of warp 
or weft, in relation to the movement of the teazles through the 
surface filament of the cloth, would be the same providing the 
turns per inch were identical in each y%rn. On the contrary, in 
Fig. 12, the resistam* of the twine of the fibres woul3 alternate 
from warp to weft, producing another technical feature capable 
of modifying the nature of the pile obtained. 

In contrast, a woven surlace with the twine in the yarn, as 



Fki 12. 


in Fig. 11, raises straighter and more level: but a greater degree 
of fulness of fibre in the foundation of the fabric results when 
theivaip and weft are reversed in twine, as in Fig. 12. 

(26) Several Kimh of Rainnij: Dey)ing. ,, 

Ordinarily, raising takes place afteivnijling, but if it imme¬ 
diately follows scouring—“ raw-thread'” raising—it produces 
a pile oP peculiar softness. When felting thus succeeds the 
raising pijicess, it covers l.lie weave witli fibre and eradicates 
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threadiness without rendering the fabric too firm and stiff in the 
handle. 

“Cross” raising consists in tn^atnig the piece from list h) 
list. ]3y raising the clot)i from end to end and then across, the 
density of the pile is improved, both warp and weft being 
operated upon transversely, and in the direction of their length. 

To add to the raising jiroix'rties of the wool, water is a]>plied 
to the pieces, and this is known as the “ wet ” process. Cloths 
are raised in a normal state of dryness with the object of getting 
up the surface lilameut. Clear-finished fabrics are generally 
raised dry, the work being mild in eharacher. 

Eaising moist or wet both jireserves the fibre and renders 
the wool more fle.xible, making it feasible to raise a full nap 
with a miniiiiuin loss of “ flock " or filament. All fabrics in 
which the fibrous jdle is a distinguishing feature of the finished 
condition, undergo the wet jirocess of raising. The degree of 
dampness dejiends njion the (|uality of the materials of which 
the fabrics are made, and the density of nap producible. In the 
harder, stiffer materials, c.ij., unions, the pieces are ipiite wet in 
certain stages of raising; this is also the case in woollen doe¬ 
skin's in the (‘arly jiart of the routine, improving the action of 
the raising points cm the threads. Velvet ])ile cloths and “ soft- 
finish ” fabrics—with a slight draw of fibre on the surface—are, 
on the other hand, raised in the damp or moist state. 

Whatever the condition cd' dampness, it slimild bc' uniform 
throughout the piece, or streakiness develops. The dewing 
machine may* be used for this [lurpose, or tlie water may be 
sprinkled on t^e pieces during raising. One useful form of 
machine consists of a trough or tank containing the water, 
and a circular brush, which revolves in the same, s])rays the 
water on to the piece. This is a simple and effective i(; ;t|,iod. 
Another form, really a‘ (lanpiing machiiK', consists of a trough, 
wiyi a krgi; rubbej- coveri'd roller, and tv\o upper rollers |Aaced 
above the main roller,, iTlie former revolves in the water in the 
trough, the height of the water being fixed according to the 
degree of dampne>ss requinal on the pieee. 'I'he iippei* part of 
this roller is not immersed in thii, Water, but the piece passes 
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over it, bein',' prcRsed in contact witii it In' the two smaller 
rollers. Dewin" is also done to restore condition in the cloth 
•after excessive dryness, and improves its handle. 

(27) fjiinf.rivfi fh 1/1. cv 

Brightness of surface in a woven fabric may he due (a) to 
the natural qualities of the wool; and I'h; to the methods of 
finishing. In Sicilians and glaces—dress fabrics with a cotton 
warp and mohair wdt—lustre is a. pre-emimuit quality of the 
fibre, enhanced by the ticatment the fabric uudw'goe.s in such 
pivxa'sses as ch^ansing, cuttiu”, singeing and ]iressing. But in 
a union beaver or a .similar cloth, with a cotton warp and niungo 
weft, brightness is artificial, not being a perceptible quantity in 
the raw material. In dress-face \uiollens and fine piece-dye 
worsteds, the lustre of the finished fabric is higher than m the 
wool in the natural state. 

Lustre is devel()))ed in textile fabrics b^ (1) the meidianical 
adjustment of the fibres in (in yarn construction, and in (h) rais¬ 
ing ; and (2) by subjecting the jneces to high temperature and 
pres.sure. Lustring jirocesses mcludi' raising, boiling, crabbing, 
blowing and pressing. 

The lustre due to yarn eonstructioii—the result of combing 
the wool prior to drawing and spinning, and so distinct from 
that developed iy the woven fabric I,.' finishing—suggests the 
principle underlying all surface brightness in a fabric made of 
wool, namely, parallelism of fibres. The more .this can he 
.secured, whether in yarn manufacture or in raising, the higher 
the lustre of ‘the te.xture. Still, neither the cSmhiug of the 
wool, nor the straightening action in raising, so much impart 
lusti-e as jiroduce librons conditions favourable to the display of 
such'natural brightness as the wool possnsses. Both combing 
and raising straighten the separate fibres and djaw them in^ a 
line with each other. But the processes of*boiling, blowing, 
crabbing iihd pressing, both develop an3’fix the fibrous lustre. 
Boilyig i» practised in ^oolleii finishing. Crabbing is a com¬ 
pound process of boiling fpr a short tinte, and steaming, and 
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has a similar effect .on worsted fabrics to that obtained on dress- 
face woollens by boiling. 

The pieces, being tightly stretched when subjected to these 
processes, are straightened and levelled on the surface, all creases 
and similar inequalities being totally eradicated. The work 
secures a thoroughly even, straight fabric before dyeing. It is 
also done before scouring in Crossbred pieces, which so readily 
“ rig,” or develop creases in this operation and milling. 

Whatever conditions remain in the pieces after blowing or 
crabbing are all but permanent. Steaming the j)ie(;es under 
this high tension adds lustre to the fibre, smoothness to the 
yarns, and smartness to the texture; but at tlu' same time, if 
the pieces are not perfectly clean, if tluy are specked or stained, 
or if not under a uniform tension from end to end and list to 
list in winding on, defects will arise that it is almost impossible 
to remedy. 

. (28) PrensiiHi. 

Pressing is the final process in finishing, and has a twofold 
object, namely, to give pcirmanent evenness to the fabric, and to 
enhance its lustre. Cloths which have been crabbed and boiled 
may be wanting in firmness and brightness ; while those which 
have not are comparatively loose and spongy, and readily show 
signs of wear. Straightness of surface and clearness of texture 
are only partially deveJoped in the preceding routine of finish¬ 
ing ; but they are rendered permanent in the pressing operation. 

The pieces arc treated at an ordinary temperature or with 
heat—“hot” and “cold” pressing respectively. The cold ])ro- 
cess is applieeP when little “ press ” is requiredt or to fabrics 
where weight alone is sufficient to produce evenness of texture. 

The heat generated in hot pressing, and time occupied, 
varies with the naturq of the cloth and the kind of finiSh to be 
obtained. In^ pressing rough Cheviots—where the natural 
qualities of the \^ool should be retained—neither much heat 
nor pressure are needed*; but in Saxonies, worsteds a*.d unions, 
a temperature of 104° to 112° F. is common, with .S,if(i0 lb. to 
the square inch. • , • 

Cold and^hot pressing differ in the conditions they produce 
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in the fabric. Wool is rendered more flexible and more suscept¬ 
ible to mechanical treatment under (1) a high temperature, e.g., 
•in combing in worsted yarn manufacture; and (2) by humidifica¬ 
tion, e.g., in raising. It follows that jjresiure applied toJ;he cloth 
in normal conditions as to moisture and heat, has little effect 
beyond saddening the surface. The extraneous filament re¬ 
mains prominent on the face of the fabric, not being laid or 
forced into the threads of the cloth. In each of the four typical 
all-wool textures—Cheviots, Saxonies, Crossbreds and Botanys 
—the difference in the firmn(!ss or soundnciss between fabrics 
“ hot ” and “ cold ” pressed is distinctly marked. A Cheviot hot 
pressed improves in brightness; the fibres protrude in a much less 
degree from the face of the fabric ; there is closer cohesion of the 
yarns, and tht; spaces between the threads arc reduced by the 
loose fibre being pi’essed into the surface of the cloth. On the 
other hand, the same weight applied without heat leaves the 
threads with less adhesiveness to each other,; the fibres loosely 
projecting on the yarns; the textural threadiness more marked 
and the handle rougher, but the natural quality of the wool in 
this respect better preserved. On this ground, cold pressing, 
not imparting artificial qualities, is preferred in the finishing 
of “ homespuns ” and rough tweeds. 

Similar points of difference, but more pronounced, obtain 
between a Saxony pressed with, or w’thout, heat. The char¬ 
acteristics of the‘cold-pressed cloth are deficiency in firmness 
and smoothness of handle; the texture too spongy and elastic, 
possessing an undesirable fibrous roughness. Th^ same cloth 
under similar pressure, but a higher temperature, Ijecoines bright 
and firm. 

An ordinary Crossbred of a clear weave structure, after cold 
pressiiigtis only slightly changed, the thready ridges of the twills 
being clearly visible, the surface loose and open, with an absence 
of confjiactness of structure; lint if heat is appfied„a smooth 
• surface results, and a fabric in w’hich tha Rigidness of the twills 
is obliterated without over-subduing the weave effects, and one 
in wHich the yarns have,*to a much highej degree, the property 
of cohesiott. 
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, Fine Botany worsteds, before pressing, are bright and clear 
on the surface, and hence cold-pressing would (iffect no percept¬ 
ible improvement. It is only by the addition of heat, and tho 
humidity in the piece, that the lustre, smoothness and soundness 
of fabric are enhanced and made more ])ermanent in nature. 

Neither heat nor pnissure, applied separately, have the 
efl'ects on the fabric which are known to develop in the press. 
The moisture or humidity which arises at the commencement 
of hot pressing, assists in softening the threads and fibrcis, so 
that they are increasingly susceptive to the conditions induced 
by pressure. But the essential distinction in pressing with and 
without heat, is the expansion and contraction of the wool libres, 
occurring during heating and cooling in the former, and which 
are not present in cold jiressiiig. These are changes allecting 
the fibres rather than the yarns. In other words, the threads are 
partially collapsible under continued jiressure, but this is not, to 
the same degree, cljaracteristic of the fihres. At the same time, 
as the yarns yield to compression, the cells constituting the 
principal part of the fibre expand, induced by the humid condi¬ 
tions obtaining. Such dilation of the spindle-shaped cells, with 
the cloth under high pressure, flattens the outer scales, causing 
the fibre to more closely resemble, in external structure, mobair. 
Yarn compression adds to the compactness and firmness of the 
texture; fibrous expansion, with compression of the external 
scales, produces brightness of surface. These'.|ualitics arc fairly 
pennanent. If the cloth is “ glazed,” steaming softens the 
threads without removing the brightness developed, or allecting 
/he smoothness and .straightness of the textural siirfaci'. 
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THE PROCESS OF SOOUlUNCi: SCOURING MACHINES. 

(29) Impurities iu Greasy Pieces. (29) Scouring Machines. (21) The Rope 
Machine : Scouring Oiieration. (22) Washing-otf. (22) Points in the 
Use of tlio Rope Scourer. (24) ’I'he < ipen Scourer: Construction. 
(36) Advantages of the Open Scourer. (20) Scouring Machine with 
Flanged Roller. (27) Coinhined Scoinrig and Milling Machine. 

(•211) Ivi-parHies in (JreaHi/ Picws. 

Wool is iiiipre{(iiatfi() with from 20 to (R) per cent, of im¬ 
purities chiefly consisting of fatty matter or suint. These are 
removed in the jirocesses of washing. Yet in this non-greasy 
condition wool could not, without injury to the staple and waste¬ 
ful results, be carded into a fleecy web of uniform consistency. A 
lubricant is necessary to preserve the natural length of the fibres, 
and also to facilitate the opening, blending and combing opera¬ 
tions on tbe variijus cylinders of the carder. As a result of this 
application of oil to wool, some Ifi to 20 per cent, is added to its 
clean or net weight, accounting in woollen manufacturing for a 
corresponding loss of weight iu the scouring of the spun yarn or 
woven iiiece. * The ordinary processes of maniftacture do not 
add, to any considerable degree, to the percentage of impurities 
in the cloth. The passing of the material through the opera¬ 
tions of carding, combing, sjiinning, winding and weaving, and 
other jvork in which it is handled, must affect itsclean^coixdition j 
but it is the oil applied to the wool prior.to carding that renders 
the difference so aiipreciable, in some clfisses of woven manu- 
factijres, •between the weignt of the loom-felled and scoured 
piece's. Worsted fabrics, ior example, i^ the yarn production 

’ (45) 



46 


THE FINISHING OF TEXTILE FABRICS. 


for which little or no lubricant may be used, do not, on the 
average, lose in scouring more than 5 to 71 per cent. On the 
other hand, in mungo and shoddy manufactures, the loss ma^, 
attain 35 per cent., duetto the oil applied to the rags for grinding 
and carding, and to the impurities the rags may contain. 

The decrease in weight of pieces in washing or scouring is 
generally proportionate to the following;— 

(1) The character of the yarns, such as worsted or woollen. 

(2) The materials used—wool, mungo, shoddy, extract, 
cotton, etc, 

(3) In union fabrics, the nature and quality of the several 



yarns, such as woollen and worsted, cotton and woollen, worsted, 
cotton and woollen. 

Assuming, for example, that a piece is made of three 
Materials, cottSn, worsted and woollen, then in oalculating the 
weight, the approximate estimated loss which would result in 
scouring, on each material, would he taken separately, about 2 
to 3 per cent, for the, cotton, 7.1 per cent, for the worsted' and 
20 to 25 per cent, for the woollen. Or, if a cloth were com- 
pclsed of worsted Warp weighing 20 lb. and woollen weft 30 lb., 
a total in the grease'of 150 lb., in estimating the clean*weight, if 
20 per cent, were deducted from the woollen and 71 ,ner cent, 
from the worsted, tlie«approximate tqtal would be 43i' lb. ' 
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(30) Semiring Machinen. 

These machines are of four distinct types;— 

(1) The ordinary ro])c scourer, 

(2) The open or full-width machine.* 

(3) The scourer in which the lower roller is flanged. 

(4) The combined scouring and milling machine. 

Each of these machines is used for special purposes. The 
first type is adapted for the scouring of woollen and heavy greasy 
pieces; the, second, tor worsteds and fabrics in which it is 
necessary to keep the cloth straight; the third, for heavy low 
woollen fabrics, where the jiercentage of grease and other im¬ 
purities is high, and in which as much pressure as possible has 
to be applied to the squeezing rollers, to exjiel such matter; and 
the fourth type for fabrics in which only light milling is required. 

(31) The Rope Machine: Scowring Operation. 

In all scouring machines, the process coiysists in running the 
pieces in succession through the alkali or soap solution, and be¬ 
tween a pair or pairs of squeezing rollers. The pieces collect in 
cuttles or folds (sec Figs. 13 and 18), or in a form inducing 
thorough saturation, in the trough containing the scour or lye; 
they then pass in a continuous length to the squeezing rollers. 
The process is similar to soaping a length of material and placing 
it in the scour by hand, holding it there for a time, then with¬ 
drawing it and escpelling by pressure tne solution which it has 
absorbed. 'To simply run the pieces into and through the scour 
is insufficient, there must be immersion followed "by such me¬ 
chanical pressure as will expel the lye from the fabijc. Immersion 
softens the materials or yarns in the cloth and assists the soapy 
solution to liberate the dirt and grease, whilst compression forces 
suchyiii^tter from the interstices of the threads, so that at each 
successive immersion and squeezing, iiupifrities are removed. 

A general view of a scouring plant is given ip Fig. U, 
, showing the arrangement of the machine^, water and steam 
connections, also a lecker or soaping machine, conveniently 
fixed»,for treating the pieces prior to runmng them through the 
scourer. 
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Fig. 15 is a front view of the rope scourer. The upper part 
of the framework is removed to show tfie pieces as they pass 



from the squeezing rollers over the guide roller in front,^nto,'the 
main trough. The driving is also 'distinctly seen. ■ In some 


14.—View of ycouriug Plant, 
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machines, the setting-oii motion consists of wheel and screw 
gearing, as in Fig. 16. 

, ^ Fig. 13 is an end sec.tion of the rope scourer, usually made 
5 feet, or 5 feet 0 inches in width, yl' apd B are the s^queezing 



Fifi. 1.1.—Front View of Rope Scourer. 

rollers, and ]) guide ami draw rollers. When rollers A* and 
B are made of wood, they may be 20 ineWss and 28 inches in 
diameter respectively. Should either of the lyain rollers-be 6f 
metal, the diameters vary, as in Fig. 16. Jn.ordcr to obtain as 
even a crusn as possible upon the pieces, the rollers are some¬ 
times* covA-ed with rubbtir composition; but for ordinary pur¬ 
poses woodep rollers are used of the diameters given. The lower 

4 



Hi.—llopf Seoul iiip Miifbint*. * 

draft of iriecos is plaeod in the main trouj^h and drawn through 
board C, over guide fi, l)(!twe(!U rollers A‘ and B’, anc^OY.er the 
front draw roller D/apd the beginning and finishing ends sewn 
together.. The ^couring solution is in the trough. During the 
operation, the slid^ iji the upper trough H is open, so that 
any lye squeezed out of the pieces runs back into the lower 
trough. The work continues until there arc no Indications, 
wlien the cloth is tested by rubbing the face and lender side, of 
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the presence of grease. The clean condition is also deterniined 
by the bright appearance of the faliric. 

(32) Waahhv) Cfff. • 

This is a rinsing process and take.s place in the scouring 
machine, either after scouring or milling. Warm water flows 
freely and constantly on to the pieces, as they jiass from the draw 
roller 1), into the lower part of the machine, removing all traces 
of the scour lye. The greasy suds squeezed out of the cloth 



Fifi. 17. 


pass into the upper trough and from thence into the waste pipe. 
This is efl'ected by closing the valve in trough H and opening 
the valve m the main trough. A clean-iyaiter bath is thus gradu- 
nlly cjitained by diluting the suds and removing a quantity of 
them as the piece passes between the ro^^llers. If the suds were 
run out Oi the lower tank and water turiled on to the piece, the 
soapy awd dirty sedimqnt in the cloth would not be perfectly 
washed out. By allowing th e pieces to absorb such solution during 
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the process of changing it to clean water, all the scouring efficiency 
is retained for extracting the greasy matter. Commencing with 
the water at 8.5 “ F., the temperature is reduced until cold. Should, 
this be effected too quickly, and the time allowed too short, the 
soap in solution in the piece will not be fully carried off, leaving 
the cloth comparatively hard. After all traces of tlu! lather 
have been removed, the final rinsing tabes place. 

Thorough washing-off is a iieces.sary sequence of good scour¬ 
ing. If imperfectly done it may he the cause of serious defects 
in the finished fabric. I’iece dyes, in which the washing-off and 
rinsing have not been satisfactory, develop, in dyeing, flaky or 
blotchy patches due to certain parts being free from the scouring 
suds and others only partially so, in which case the former take 
a brighter tone of colour than the latter. Fancy fabrics would 
suffer in brightness of colour, and possess a blum'd dull quality, 
if any traces of the soap suds remained in the jiieces. In heavily 
milled goods another kind of defect results, namely, inequality 
of felting property in different parts of the pieces, producing rig 
marks and streakiness. 

i'ffS) Points in the Use. of the Hope Hconrer. 

This system of scouring is common in treating heavy greasy 
fabrics, and the ordinary classes of woollens. In pieces made of 
low materials it would be impossible, in the open width, to have 
the repeated squeezings effective enough to er.pel the dirt and 
greasy matter from every part of the fabric. Pieces must be 
scoured through and through, and not merely surface cleansed, 
^ud as the grpsy compounds impregnate every fibre in the 
texture, it is only by this mechanical action that'some types of 
fabrics can be perfectly washed. A freer and more efficient 
scouring of such pieces is possible by treating in the folded state 
than in the open width., 

•One difficulty, however, in the use of the rope scourer<is the 
prevention, in certain piakes of fabrics, of defects due to the 
pieces running for a period in the same series of folds. The 
limited space in which they are held, 8,or 12 inches,•in which 
condition they pass between the squeezing rollers, thpugh 70 or 
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80 inches wide, is a cause of crease marks. Guttling ip the 
lower trough does not sufficiently change the relative positions 
of the layers lengthways of the fabric. The machine minder 
endeavours to rectify this hy opening out the pie,ce8 during 



sof'uVing, but, at the best, this is an imperfect method of dtstri- 
buting the foldings. Mechanical conti»Yauces have been applied 
to remedy this defective treatment, such as the use of pairs of 
snfooth*rollers inserted in the draft board, or of corrugated rollers, 
adjustable as to space from each other. The action of either 
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class of roller may minimise this mechanical cause of defects, 
but a degree of friction which is undesirable necessarily results 
on the cloth. 

Cross drafting is also-practised to lessen the effect of operat¬ 
ing on the pieces in the folded state. It consists in placing the 



will interlace with a fteoond draft in the lower trough, for each 
passage between the squeezing rollers. This is done by, fasten¬ 
ing the two drafts of pieces into an en^lless hmgth, so that ttiey 
change from side to side of the draft' board and the rollers of the 
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machine. Possibly, this is as effective a method of securing 
frequent and regular changing of the folds in the pieces as can 
• be adopted in this type of scourer. 

Eope scouring is, more or less, unsuitable for fabrics com¬ 
posed of materials and yarns in which unevenness of crush tends 
to develop flakiness, crease marks, and other faults in the woven 
piece. Per example, fabrics made of Crosslired yarns, owing to 
their wiry, hard and unyielding nature, when scoured by this 
system rapidly and permanently crease in places, or some threads 
may, to a slight degree, curl or loop. The stronger the fibre 
or staph' of th(! wool, the firmer the yarn and more pronounced 
the faults. Union fabrics, with a cotton warp and mohair or 
lustre weft, are still less suitable for this sysfeni of scouring. 
Under the squeezing action, the yarns in the folded places in 
the fabric burst and form loops, so that the pieces are not 
perfectly level ])ri(ir to milling, but rather in a condition to rig 
or crease in the felting process, A s})ecirnen of such a fabric is 
given in Fig. 17. The lines of loops traversing the surface ir¬ 
regularly, are where the piece was folded in scouring. In the 
milling operation, these formed prematurely or before curliness 
resulted in other parts of the te.xture. More increased felting 
would produce curliness in every part of the fabric, but these 
sections would be correspondingly pronounced, and the piece 
still defective. 

When the fabrics have a smooth, level, fine surface, as in 
vicunas and worsteds, it is obviously an essential object in each 
pm-ess of finishing to retain and develop these qualities. If, 
however, the p'eces should he washed and ra|j in folds, t^f 
sui'fnce IS liable to be creasi'd and marked, and any fault pro¬ 
duced in textures of this litieness is likely to be accentuated 
in tlie tuibsequcnt liiiibhing processes. 

• (84) The Open Hcourcr: Oonxlruct ion. 

Figs. J.8, ill and 20 are section and Sylo and back elevations 
of the o^ien scourer The method of driving, adjustment and 
rela**^ion of the rollers t!i each other are ttie same as in Figs. 16 
and 10. fti this scourer the licroll opener is applied, consisting of 
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rollers E and E‘, (Fig. 20), for retaining the piece full width during 
scouring, and in a central position on the roller G, by the action 



, ' « 

of the frame F oscillating on a pivpt. The operation ol the 
parts' is as follows: A, Fig. 20, is t'he strap pulh'y on' the main 


Fig. 20.—Open-width Scourer (back elevation). 
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shaft of roller A', Pig. 19, which by friction turns B, the amount 
of pressure of which is regulated by weight on lever C. On 
the opposite end of the main shaft is the pulley A®, which im¬ 
parts motion to the front draw roller B (with a surface speed 
similar to the main roller), the shaft of which at the other 
side carries strap pulley turning the lower scroll roller Pi. 
gears into on the upper scroll. 

The ])ieces pass between rollers A' and B, Pig. 18, and 
then over roller 11 and into the trough, over guide J, and 
round the tension bar K, between the scroll rollers E and E*, 
interlacing with the bars of the oscillating frame P, over guide 
G, and return to the squeezing rolkirs. The action of the 
scroll opener is similar to pressing on the cloth from the centre 
to the outer edges, so that it is constantly maintained straight 
and level without any actual tension being applied. As the frame 
P operates on a central pivot, if the cloth tends to move to 
either end of the roller, this frame rises at. the same end and 
at once causes the piece to assume the normal jiosition on the 
roller. 

(85) Advantages of the Open Scourer. 

The chief advantage of this machine consists in the pieces 
being washed full width, and therefore are pr '''?ptly even when 
they pass hetw'een the sipieezing rollers A' ai| |j Pig. 18, giving 
a uniform pressiRji on every portion of the j ^ce of the cloth. 
There is not the inequality of crush or comn |pn as when the 
pieces run in folds, and there is an absence/ |()n4itions which 
develop and make permanent creases. In irj ' classes of goods^ 
especially those made of worsted yarns, the p. jos are compara¬ 
tively clean, so that scouring by this method may he practically 
as well done as by the older method, with the great advantage 
that i? tm! pieces are run for a sufficient jiwiod, and with proper 
ireatiivsnt as to scouring solution, they will be perfectly claan 
throughout. Every portion of the fabri^, whether in scouring 
or washin§-off, is subjected to like treatinent; it absorbs the 
saim^quaMtity of scouriqg solution, undergoes the same pressure 
at eaCh passage between rollers A* and B, and, in washing-off, 
the water is equally distributed on the cloth. The whole 
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routine tends to secure perfect evenness of result, so essential to 
uniform dyeinj;. 

The open scourer should be used when cleansing tcxturee 
made of Crossbred and Botany yarns, and generally those fabrics 
in which a fine clear surface is required. It may also be used in 
washing-off heavy felted woollen goods jiosscssing firmness and 
stiffness of structure, the surface of which is liable to be crai-ked 
or damaged in tlu' folds when the process is done in the rojie 
machine. 

Scoiirinfi Mackiw irlth Fliinf/ed Roller. 

The construction of this machine, Fig. 21, in regard to the 
rollers is similar to an ordinary nulling machine, that is to say, 
the lower squeezing roller is flanged, and the iqijier roller fits be¬ 
tween the flanges and is heavily weighted. The [lieces are thus 
in a more compressed state during the crushing or squeezing 
than in the rope machine. The other parts of the machine are 
similar to the rope scourer. 1’ is the ujiper trough, ft the 
guide roller, B and C additional parts for delivering the 
piqce, after scouring, into the trolley or barrow, and K is the 
knocking-off board. In addition to the cleansing process be¬ 
tween the rollers, there is a spout at the back of the machine 
which holds about 2.5 yards of cloth, and gives additional crush¬ 
ing, instead of all the cloth remaining at the bottom of the 
machine. This method of scouring is chiefly‘suitable for pieces 
of a low quality, containing a large percentage of greasy sub¬ 
stances, in the manufacture of which mungo and shoddy have 
Siieen used, and a lubricant of inferior quality.^^ In order to 
expunge these from the cloth and produce a clean condition, this 
heavy crushing is essential. By this system, such pieces can be 
better and more rapidly scoured than in the ordinary ropi scourer. 

The upper roller is d feet in diameter and has a possible 
pressure of 10 to-12 cwt. on the cloth, producing a thbrough 
crush and a greater ^gree of softness, which fonps a better, 
preparation for milling than is possible by the ordinary 
machine. The ridlers are cog driven, ‘and mounted on sjhings 
to secure steadiness of action on the top squeezer. < 
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Fi.'i. 21.—Kilhnin'K Scynrin;; Machine for Heavy Iheces. 
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. (37) Combined Scovorinq and Millinq Machine. 

This is a combined machine consisting of both scouring and 
milling parts. As there are many classes of woollen goods' in 
which only a small degree of felting is necessary to impart the 
requisite compactness of texture, this machine has been con¬ 
structed with a view of having more economic work without 
loss of efficiency. It differs from the ordinary scourer in that 
the squeezing rollers are only 8 inches wid(!, and that the lower 
one is flanged, with the two iqiper rollers fitting between the 
same. The lower or chief roller is 2 feet and th(! top rollers 18 
inches in diameter, the total width of the machine being 28 
inches. It is capable of treating pieces varying in weight from 
10 to 180 lb. 

The machine consists of lower and uppei' troughs, and of 
guide rollers as in Figs, 13 and 18, of the two upper rollers under 
the control of springs and of the elongated trough or spout in 
which the pieces are felted warp ways by the s|iout lid, and 
weft ways by the spout sides. I’lie latter are connected to 
levers which are weighted according to the degree of weft 
shrinkage required. When scouring, only that amount of com¬ 
pression is applied to the rollers to get an effective nip or crush, 
and there is no weight on either the lid or the sides of the 
spout, which are hinged. The felting is done by applying 
weights to the parts mentioned, and running the jiicces through 
soapy solution about 18 inches in depth in the lower trough. 
Then follows washing-off in the usual way, with the machine 
adjusted as in scouring. 



(’HAPTKJJ IV. 

THEORY OK KERTINO. 

(38) Rluiilifcie.s uf Wool in Koliition to Kolliiiy. (33) Shrinkage Rropertie.s of 
Merino anil ( 'lieviot Wools. ( 411 ) Felting OontrasU. Merino and South¬ 
down W’ools. (41) rtihtyin Woven Manufactures of Wools of Dirtereut 
Sliriiikiilg Qualities. (4'.’) Yarn Structure. (43) Felting alleeted by 
Y^aru Composition. (44) Methods of Yarn Ooustruction and Felting. 
(45) Shrinkage of Fabrics iiiade of !li -mauufaoturod Fibres. (4ti) 
Degree of Twiiu' in the Yarn. (47) Folded Yanis and Shrinkage. 

(38) Qiu(li,lics of Wuiil in RchUion to Felting. 

The felting or shrinkage property of a woven fabric is de¬ 
termined by the nature of the wool lilire; the structure of the 
yarns; and the construction or iiioke of the cloth. Kach of these' 
characteristics has an important influence upon the degree of 
felting possible in woven productions; and also exercises a 
Soodifying effect upon the actual [irocess of felting or milling. 
In regard to woo4, its felting power is controlled by :— 

(1) The physical structure ol the fibre. 

(2) fl’he elasticity, waviness and density of the staple. 

(3) Uniformity el length of fibres in the locks wool, and 
the strength of tfie staple. 

To make this clear. Merino (Tasmanian) and British (Cheviot) 
wools injijubo contrasted in these (]ualities. Figs. 22 and 23. 

Comparing, first, the physical structure or the external 
formatiod of the fibres of the two wools, it will he observed that* 
Merino is much finer and truer in growth than the Cheviot, 
with a larger number of serrations in a giilen length of fibre; 

and these, Ss is well understood, are active elements in the 

^ • 

milling of th«; cloth. 

(tit) 
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Second, the Merino (Fig. 22) is elastic, wavy and dense in 
staple; but the Cheviot (Fig. 23) eomi)aratively oi>en, and con¬ 
sisting, on the average, of a le.ss iminber of fibres. In waviness, 
the difference is alstvmarked, M(!rino lambs' wool—possessing 

excellent felting property—-being distinguishable for this (piality ; 
whereas Fjiiglish wools, even of the short staple class, such as 
the Downs (Fig. 21), are wanting in waviness, and also felting 
power. 



Fill. 22. Fi«. 2:t. " Fill. 24. 

Fine Merino (Sjilnoy). llorilei Clicviol., Siratliilowii. 

Third, strength and soundness of staple and uniformity of 
length of (lore induce and maintain felting; a wool tender in 
staple may felt, but not for a like period, or to the same degree, 
as one possessing these ijualities. The high breaking strain of 
individual filaments, which is found in the better growIVqualities 
of medium and coarse stapled wools (Figs. 23 and 2(5), also affects 
the duration to which shrinkage may be continued. This is con¬ 
tingent upon the aphrage fibres in the lock being of a similar 
quality, length and diameter. In some of the firmer Cheviots, 
the felting power has been proved to be more active in the third 
*nd fourth hours in the milling machine than during the first 120 
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minutes. Want of waviness and density of serrated surface 
wore hero neutralised hy the soundness and strength of the fibres 
yi the wool staph;. 

(.39) Shrinkage Properfies of Mcrino*<tnd Cheviot Wools. 

The results of two aeries of experiments may h(‘ useful. The 
first series contrasts the r(;lative shrinkage of Merino and (Cheviot 
wools under like conditions when used as w<;ft in a union tex¬ 
ture ; and the second s<!i'ies contrasts th(; felting qualities of 





Fi(i. 25. 
Wol^h. 


Fm. 2(i. Fui. 27. Fut. 2S. 

Ijincdln. Mohiiir. Alpaca,. 


Tasmanian Merimi and Southdown wools in ^the following 
relations:— * 

(a) Merino warp and Merino weft. (Yarn of the Saxony 

(h) Merino warp and Southdown we^;. • 

(c) • Southdown warp and Southdown weft. (Yarn of Uie 

^Cheviot type.) , 

(d) Southdown warp and Merino wefrf 

Ccnsi^eriiig the first series, the counts of the weft yarn, both 
Merino (Fi^. ‘22) and Ohewo| wools (Fig* 23) were 20 skeins, 
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with approximately twelve turns per inch, the warp being cotton, 
set 31 inches in the loom, and in 12’s reed 2’s. The yarn structure 
was, as near as practicable, the same in each qtiality of wool, 
thus eliminating any /!ause of difference in the felting other 
than the physical properties of the raw material. 

Fig. 29 shows the relative widths of the fabric from the 
Plain weave, Pruuelle twill, ,j~, and twills, and hacked . ' 
Swansdovm, after scouring, milling, and finishing, in the order 


j Backed ' twi]]. 

I ,.s Tviill. 

)- 

1 ,1 'IV.II. 

j Piuiielle tuill. 

I Plain wea\e. 

Fig. 29. 

in which they were woven, Cheviot and Merino weft alternately. 
The picks per inch were in the Plain weave, 40; in the Prunelle, 
50; in the twill, 55 ; in the „ ^ twill, 57 ; ard in the backed 
j—d Swansdown, 80. The different shrinkages of the two yarns 
is clearly defined in these fabrics. 

Fig. 30 is a diagraip of the contraction or shrinkage curves 
of«the two wools, under corresponding periods of time and treat¬ 
ment, in the scouring^^and milting processes. That the struc-^ 
ture of the fibre is trfe chief modifying element in the changes 
effected, is apparent when the curves 1 to 5 are 'compared. 
There is a similar ratio of alterq.tik)n in the textures made of 
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Merino and Cheviot yarns in each pair of curves. Relatively, 
the two fabrics undergo the same shrinkage in the plain, twill and 
other weaves. Neither the yarn nor the fabric structure are, 
therefore, recognisable factors in any difference in the measure 
of contraction here indicated, when each set of curves is con¬ 
sidered, and the effect of the Merino weft is compared with 
that of the Cheviot. The influence of the weave is traceable in 
the variations in shrinkage in Plans 1 to 5 in both materials. 

The investigation is thus restricted to the comparative 
milling properties of the wools of which the yarns are composed. 
It is interesting to note, in the first place, that the nature of 
each material has a different power of contraction prior to, 
and during scouring. Taking the shrinkages on the reed and 
scouring lines A and B, they are as follows;— 


TABLE Hi 

Shrinkaob op Mekiho and Cheviot Fabrios. 


Plans. 

Plain 

Weave. 
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2i 
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2i 

3i 

2 

3* 

3 

3i 

2* 

Line B . 

5 

ii 

6 

6 


6 

7 

f, 

7 

• 
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The Merino weil shows, at this stage, higher 'shrinkage 
than the Cheviot. On the scouring line B, the superior felting 
property of the Merino is a'so apparent. 

The bcK^iour of these wools in this proces*; coincides with 
what occurg in the several periods of milling. The fine Merinj 
felts more rapidly, and to a greater degree than the* Cheviot, as 
is observable by following the variations in tfit curves on lines 
C and J). They more cipsely approximate each other in the 
two latte*" periods E and F. 


o 






COTTOX Wabp axd Merixo (Saxony) Weft. 
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Plan 1. Plain. 2. Prunelle twill. 3. ^^ Weft twill. 4. ^= twill. 5. Backed -— twill. 


























































































Cotton Wabp an’o C'heviot Weft 
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Potash (soft) soap-Soda (hardi soap-- 

Fig, 30.—^Millino comparisons in Saxony and (.’heviot fabrics and pota'^! 
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Milling research has confirmed this theory, but the ratio of 
shrinkage under various conditions as to time, pressure and 
temperature still leaves many problems unsolved. 

The shrinkage curves on lines C to F prove (1) that when 
the felting quality^of these wools is measured, it is variable in 
definite periods of time; and (2) that the excessive felting of 
the Merino appears in the first, and is maintained to the last 
period. That such wools are relatively of dissimilar felting 
property, trade practices and general observation have deter¬ 
mined, but their characteristic behaviour in the several periods 
of milling — which form so valuable a feature in manu¬ 
facturing—are only definitely determinable by experimental 
research. 

(40) Felting Contracts: Merino and Southdown 
Wools. 

The effect of Merino wool in fabrics composed of Southdown 
warp (Crossbred or Cheviot quality) and Merino (Tasmanian) 
weft, or vice versa, in the process of felting, and also the 
contrasts between the felting property of these wools in other 
technical conditions than those already described, are indicated 
in the analyses of the milling results of fabrics made as follows, 
and woven together:— 

Warp 1. Warp 2. 

20 skns. (Tasmanian wool.) 20 sknt. (Southdown wool) 

13*2 turns per inch. 13*4 turns per inch. 

IVeftH: ^ Same as warps. 

Weaves : Plain, 24 picks per inch. 

j,---" twill, 36 „ ,, „ 

SwansdowD, 36 ,, ,, ,, 

Mat, .32 „ „ „ 

2 ' twilf, ,38 ,, „ ,, 

* In order that the felting should be dependent upon the 
physical properties and qualities of the two wools, and not 
upon technics,lities in manufacturing, the yarns, used were, as 
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Merino-Southdown ------ 

Fig. 31. —Milling oohpabisons in Mbbiko and Southdown fabrics. 
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in the first series of experiments (Par. 39), of similar counts 
and turns per inch. 

The shrinkage curves of the pure Merino and Southdown are 
given in Pig. 31. In each instance, it will be noticed that the 
Southdown is more uniform than the Merino. Taking the curve 
on the plain weave, it traverses the sam(! unit for each period 
up to ninety minutes after scouring, and only makes a variation 
of half a unit in the last period, or between lines K and F. 
Between lines B and (’■, C and D, and 1) and E, it is the same. 
That of th(' Merino, between lines and C, moves 5.) \mits, and 
the Southdown 2), but between C and ]). the two wools have 
a similar shrinkage and also betweem E and F, but the Merino 
curves comprise two units between 1) and E. against one in the 
Southdown. In the twill, the curves hav(' a corresponding 
relation, from A to T), namtdy, six in the IMeriuo and four in 
the Southdown, then in an almost parallel relationship to line 
F. The curves for the weaves, swansdown, mat and — ~ twill, 
have, relatively, similar units of dill'ereuce to lhos(^ of the plain 
and twill. 

The cause of the increase in shrinkage, due to a change in 
the weave, will be fully treated of later, but here it is a 
question of the ratio being maintained in the fabrics made of 
both Merino and Southdown wools. As the shrinkage of the 
former increases, so proportionately doqs the latter. If this 
did not follow, it might be assumed that there was some 
auxiliary factor in operation, but the change, being constant in 
each wool^ clearly determines that the quality and structure of 
the fibres of the respective materials are atone responsible for 
the different results, in each weave, which arise in scouring and 
milling. 

It has yet to 'be explained how the behaviour ofthese wools 
in regard to shrinkage is affected when the Meripo warp is 
woven with the Southdown weft, and the Southdown warp 
with the Merino *weft; that is (1) to what degree one wool inay 
modify the properties of the other whuin thus used ; (2) to what 
degree the Merino controls the £3lting; and (3) to whM degree ‘ 
the finer and softer wool, with the fibres of a lesser breaking 
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strain, exercises a greater felting quality than the wool with 
the thicker and stronger fibres. The following contraction 
results bear upon these problems:— 


TABLE IV. 

SHRINKAOK in SCODUINIJ AND Mil,LING OP MkuINO AND SOUTHDOWN WOOL FaRRICS. 



i 

Pereentase ot <loiitrae- 
tinn iu Sooiiruis;. 

I’ermitafie of Coiitrac- 
tioit hi Milling. 

Period : ‘2 hours. 

Weave. 

Well. 


Soiitbilowii 

Meriiu, 

Sontlidowii 

W.wp 

Warp. 

W'aip.* 

Warp.** 

Plain, A 

Merino 

KIA', 

11-7.7 

2:)-i50 

1 25-75 

Hwill, B . 

„ 

lii’7i> 

17'.7U 

;!i-(M) 

32-25 

Swansdown, (• 

.. ' 

ia-25 

l«-7.7 

31 -00 

. 32-25 

Mat, D . 


KiiHi 

1«(M 

32-2.7 

34-.70 

twill, E . 


IHIJU 

18-75 

33-75 

3(1-76 

Plain, A'. 

iSonthdown 

,>•7.7 

.7-75 

18 (Nl 

ltl-75 

2 ~ - twill, B' . 

,, 

8 ■7.7 

8-75 

2(1-50 

23-50 

Swansdown, 0' 

1 « 

H'7.7 

lU-2,7 

23-50 

1 22-(H) 

Mat, D' . 


l()-2.7 

11-7.7 

•2.7-(Mi 

2.7-00 

2 twill, K' . 

V i 


10-2.7 

' 2(i-.70 

20-25 

_ _ 

_ 


_ 


-- 


' V to K. I'jfft’i t nf lim liKiiis iiiilliiiif I’ll liihrii's iiKiiii 11/ Mn i,iii mn<iioi irc/t. 

**A to K. ,, ,, Siiuflii/i'ii'ii M^i’tno ii'efl. 

*A' to K'. ,, Mi'iiiii' ii'ihSoi//li(firwH weft. 

**A'to E'. ,, ,1 ,, Soiilhttowii woijn/mt wrtt. 

An analysis of tins Table shows that, first, the Merino weft 
incroasos the felting property of the Southdown warp, giving in 
the plain weave A, a i)lus shrinkage of 9 per cent, over A'; in 
the tA-ill B, of >V7.') per cent, over B'; and in the'swansdown 
C, of l()-‘25 jier cent, over O'. Second, that in these experiments, 
the Merino weft, in the period named, also produces a plus 
shrinkagfi'fm the Southdown v.'arp as compared with the Merino 
'varp. "fhe explanation of this is found inlhe shrinkage curves, 
Pig. :il, where from line K to line P the Southdown has a higiier 
shrinkage quality than the Merino. This»js distinctly seen in 
Wes^ves 3, 4 and 5. In the swansdown and mat weaves, the 
Southdown moves U units^,to the Merino 4 unit; but in the 
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j—® twill, units in the former to 1 in the latter, so that 
■ here the Southdown accelerates the shrinkage of the Merino. 
Third, the Southdown weft diminishes the shrinkage of the 
Merino warp in both the scouring and milling processes. Com¬ 
pare again the plain weave A, Merino warp and weft, shrinking 
10‘25 per cent, with the same weave A', in Merino warp and 
Southdown weft, shrinking rcTS, or in milling 23'5 in the former 
and 18‘()'in the latter; and similarly with other weaves. 

These comparisons are confined to contraction in the width 
of the fabric, and show both in scouring and felting that where¬ 
as the Merino weft increases the felting on the Southdown warp, 
the Southdown weft lessens the shrinkage on the Merino warp. 

(41) Utility in Woven Manufactures of Wools of Different 
Shrinking Qualities. 

The fact that Crossbred and Merino wools behave differently 
in the milling process, both as regards periods and degrees of 
felting, has led to the manufacture of special fabrics in which 
this property produces the characteristic effect required. It 
follows that, when separate yarns are made from these two 
■wools, and woven alternately either in warp or weft, during 
the period when the Merino or Saxony yarn has the higher 
felting power, the Southdown must contract. Felting is the 
gradual interlocking of fibrtjs, as distinct from yarn contraction, 
without fibrous homogeneity being producqd. In illustration of 
the compound process referred to, take the felting of the rug 
speciment(Fig. 32) woven one pick Saxony and one pick of Cross¬ 
bred yarn. ^As described, in the early stages of felting the Merino 
wool has the power to cause the yarn of the Cheviot, or similar 
wool, to be drawn into loops or buckles. The foundation of the 
texture becomes a mass of intermatted filaments, on ^e surface 
of which are distributed loops or buckles of the yarn of less 
shrinking power, and the continued milling of other* fibres in 
the fabric does not gradicate this characteristic. 

Other applications of the distinctive felting effect of Merino ' 
and Crossbred wools and Mohair obtain in dress and urantle 
textures and trimmings. Imitatiion hstrakhans (Fig. 33), in which 
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the curl is due to milling, are examples, on account of the method 
of construction and the use of cotton for warp, and fine Saxony 



• • 

‘ and semi-lustrous, or lustrous yarns for weft. ‘There is, in the 
Saxony, a matefial of sound felting property ; in the cotton, a’ 


Fio. 32—Union Fabric, showing the effect ot milling on Merino and Crossbred yams, woven pick and pick. 
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fibre uiiablinkable by the methods applied; and on the face, a 
lustrous yarn of totally distinct fulling power to the Saxony. The 
fabric is built to have a plain cotton centre with a sateen woollen 
underside, and floats of lustre yarn on the face. The structure 
is thus ari anged to emphasise th(^ varying milling properties of 
the yarns. From the deductions m.adc it is evident, as the 



f (hirl Fuln-u:: Ettwl, of milhtit'. 


ratio of is diminislied in the face yarn and incn^ased in 

the Saxony, by reason of tin: weave construction there ensues, 
in the preliminary' period of milling, a fabric with tee underside 
consisting of felted yarn and the up))(n- surfac(^ of curls. These 
loops or curl!) may be diversified in character and dimensions by 
the structure of {he weave and the nature of the yarn, thatris, 
its lustrous quality and counts. Thus, in the same fabric, by 
appropriating a wool of the fine JVIerino class to the underside. 
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and one of a Crossbred nature to the face, the former is made 
to yield a smooth surfacai, hut the latter is covered with small 
curls of a similar chai'aet(!r to those obtained by using wires. 
Yet in the loom both sides of the fahric.are level and even, 
and there are no traces of this distinctive characteristic which 
develops in felting. 

(4'2i Vura Stnu'.tvre. 

Considering the different methods of converting wool into 
yarn, sufficient regard, in < xplaining the theory of felting, has 
not yet been given to this subject. Next to the structure of the 
wool fibre is the yarn structure as a modifying element in the 
felting of woollen, worsted and union fabrics. It may induce 
and accelerate, or diminish and retard the natural felting of the 
material. 

Yarns vary in fidting property according to (1) quality and 
nature of the material: (2) method of construction, woollen or 
worsted ; (d) degree of twine inserted in spinning or twisting ; 
and (4) whether single or folded, that is, consisting of one or 
several threads folded or twisted togethiT. 

(4d) Fi’ltiivj dlfcHeil bi/ Yarn Uimiposition. 

As the nature of the yarn is so definitely related to the 
milling property of the fabric, the materials of which it is com¬ 
posed—modifying it« strength, evenness, elasticity and density 
—form an initial cause of the felting jiropertv ]X)sscBsed by the 
wo\ m fabric in which such yarn is used. Wools m<iy have a 
similar serrated structure, but differ in quality, st.^lo, and the ^ 
average diaiuetcr*and length of the fibre. The character of the 
yarn is determined more by these features of the wool than by its 
structurayormation. All [ihysical peculiarities of the fibres are 
noticeable in the quality of the yarn. Tor qxample, considerable 
variatioif in length of fibre results in a yarn wanting in uniform 
breaking strain, or variation in the diameter of the fibres results 
in a yam irregular in density and thicknftss. These charac- 
teristtics in wool closeK' affect the structure of the yarn and 
in consequenpo the feltin^^*l)roi!ess. 
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Fig. 34.—Chevi(>t yaniK. 12 (13'H turns |H‘r inch). 



Fig. 34a. —Cheviot yarns. 12 skeins (8’3 turns per inch). 
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Fi(i. ;ir>.—Wc'luh-wool yarns. 12 skeins (11'8 turns per inch). 



Fig. 3.5a.— Weish-wool yaAs. ^2 skeins ((l■.5 turns per inch) 
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This will be better understood if yarns made of Border 
Cheviot and Welsh wools, and Yorkshire Crossbred and Saxony 
wools are compared, and also contrasted in felting property. 
Bigs. 34 and 34a are threads spun from Cheviot, Figs. 35 
and 3.5a, from Welsh wools to corresponding counts. The 
true qualities of a rough Cheviot yarn ani peculiar to ,the 
threads in Pigs. 34 and 34a. There is a fringe of straggling 
fibres, rolled into clusters, with the mass of the fibres twirled 
in one prognsssive movement. Variation in length and diameter 
of fibres causes, in spinning, the thicker and longer fibres to 
force tbe finer into the core of the yarn. 

From tbe micro-photographs of the fibres of the Cheviot 
and Welsh wools (Figs. ‘.i3 and 2.5) it will be seen that the 
Welsh are smaller in diameter than the Cheviot. This is also 
traceable in the yarns (Figs. 34 and 3.5). There is a larger 
percentage of fibre in the Welsh than in tbe Cheviot yarns, 
though both are spun, as seen, to the same counts. 

Exjieriinents in fabrics of like setting with these two 
yarns proved the Welsh to be somewhat superior in felting 
to the Cheviot. The latter shrunk more unevenly, and de¬ 
veloped a blanket-hke handle and character. This was caused 
by the fine fibres felting more readily than those, of a coarser 
nature, and forming a texture to which the latter were, by 
continued treatment in the milling machine, matted rather 
than felted. With the Welsh yarn the jirocess was different. 
The fibres being of a higher average fineness, the milling 
was more equalised, so that a greater percentage of the 
wool feltej at one period, with less of the blanket quality 
in the fabric. If a finer-fibred Cheviot wo«l had been used, 
its felling power would have been at least (equivalent to that of 
the Welsh. 

Fibrous density^ is a valuable felting quality. Yarns com¬ 
posed of coarse-fibred material are, comparatively, 'acking in 
felting efficiency. In this consists one of the chief disagreements 
between Saxony and Crossbred, or Merino and Cheviot yarns. 
Saxony owes its higher shrinking power, in the first place, to a 
fuller serrated fibre, but there is also fineness in its favour in 
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the yarn, and this fixes the number of fil)ros in a given diameter 
of thread by mechanical means which are amenable to no laws 
of variation. It is clear, therefore!, that two yarns of the 
same counts, but one consisting of a higher percentage of fibres 
than the other, must differ in felting power. Jlut when it is 
considered that the yarn with the higher percentage of fibre is 
also composed of wool of the more serrated structure, the superior 
felting power of a Merino as compared with a Crossbred yarn 



is increasingly apparent. Figs. 31) and 3()A, and Ffgs. 37 and 
37a show how such yarns differ from each other in these fibrous 
properties. They are of similar counts and twine, but Fig. 36 
made fronl^'rasmanian wool, and Fig. 37 from Yorkshire Cross- 
bied. Tl^e difference between the structure of the two threads 
is greater than between the Border Cheviot aqd *the Welsh, as 
’might be expected from the use, respective, of a fine (Tas¬ 
manian) and a comparatively coarse-fibred (Yorkshire) wool. 
Contralting the two, it will b* seen that the T^manian is almost 
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a solid mass of fibre with a certain amount of extraneous fila¬ 
ment, but lacking the comparatively “ wild ” character possessed 
by the yarn made of Yorkshire wool. The greater density of 
the thread in Fig. 36 is another factor that imparts felting 
power to the fabric in which it is used. 

From these examples, it will be clearly understood how the 
nature of the yarn varies in felting strength with th(! difference 
in the fineness, length and twenness of the fibres in tiiC wool, 




Firt. HHa.— Saxony. 20 skeins {Soft Spun). 


in addition to its physical structure. Yarns may be made pre¬ 
cisely in tfie same way, but when there is sych a dissimilarity 
in these qualities of the materials as in the threads which have 
been compared, there naturally follows a difference in the 
shrinkage propcrJ;ies of the fabrics into which they are manu¬ 
factured. 


(44) Methttd^ of Yarn Construction and Felting. 

In the spun yarn, there are fibrous conditions which are 
conducive to, an,d others detrimental to, sound felting. A 
number of fibres laid in paralle/'form, straight and level in 
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the tKread, are not in the most suitable relation for felting. 
On the other hand a cluster of fibres, crossing and intertwining 
with each other, curly and wavy, are favourable to intermatting, 
and to becoming, under compression, increasingly meshed. The 
former condition is illustrative of the typical or true worsted, 
and the latter of the true woollen yarn. Several varieties of 
thread are spun between these two extremes. Experiment and 
research prove that the woollen has the higher felting property, 
sc that the more clo.sely the worsted structurt; is approached 
the less the felting (juality of the fabric. Whatever method of 
yarn structure is adopted, the natural felting property of the 
fibre is not diminished; but, rather in the woollen or carded 
thread, the fibres are induced to felt, whereas this quality is not 
assisted, to the same degree, when the fibres are in the relation 
formed by the processes of combing Mid gilling. 

There are, therefore, three essential features in which yarns 
made on these principles differ from each other. P’irst, the 
woollen thread contams a much larger percentage of fibre, counts 
for counts, than the worsted ; second, it possesses a more undu¬ 
lated surface; and third, it has more free ends of fibres, which 
afford the least resistance in felting. 

'These qualities of the two yarns may be contrasted in Eigs. 
38 and 38a, and 39 and 39a, the former being made on the 
woollen principle, and the latter on the worsted, but both 
spun t© similar counts from the same kind of wool. The 
straightness of the fibres and evenness of the surface in the 
worsfcd, and the comparative irregularity of the woollen are 
clearly defined. In the twofold threads from the ssyne wools. 
Figs. 40 and 4i, these characteristics are still more accentuated. 
The worsted retains its straightness of structure, with the bulk of 
the fibres leyel or in aline, whilst the roughness of surface and 
the meshes of fibres obtain in the woollen in.a tnore marked de¬ 
gree. Such strongly developed points of difference in yam struc- 
tuic have an important bearing upon the felting property of 
fabrics. In a thread like Fig. 41, from which ftiuch of the short 
filameflt has been removed, and the curliness combed out of the 
fibres, there cannot be that disposition to mill as in the woollen, 

G 
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in which the fibres largely possess their natural qualities, and, as 
indicated, are carded and twisted in a manner that leaves them 
crossing each other in a more diversified way. 

In experiments made with the yarns in Figs. 38 and 39, the 
yarn constructed on the woollen system made a fabric better 
adapted for milling than that on the worsted system. In in¬ 
stances whore a fine Merino wool was spun to the same counts by 
carding, and spinning on the self-actor, to a similar yarn made on 
the worsted method, and also woven into a fabric of the same 
structure, the woollen had th(i higher felting property. .Vs an 
example of this, reference may be made to experiments in which 
a 3 ’b worsted, and a 7 skeins woollen (both of similar diameter), 
were used. In th(! milling of both fabrics together, the texture 
made of the woollen yarn shrank fully 8 per cent, more than the 
worsted. Here, the excess of shrinkage on the woolkni was 
chiefly due to yai'n structure. 

(4.5) Shrinknije nf Fdhricn made of Re-manafartured 
Fibres. 

Mungo, shoddy and <jther wool substitutes have not the same 
shrinking power as the raw materials from which they have been 
obtained. The process of grinding, or garnetting in the case 
of waste matej'ial, reduces the felting property of the fibre. 
Taking yarns made of Tasmanian wool, and of material reduced^ 
from waste from a similar quality of wool, and producing fabrics 
of the saiiK! setting in plain, twill and broken swansdown, the 
shrinkages were as follows;— 
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TABLE V. 

COUPAiaSON IN THK SHKINKA(JE OK KvBHlO- NXDE OK TaSMAKIAN WOOL AND PULLBD 

Wartb. 

Ferc-eiitiiffc of Contraction i Percentage of Contraction 
i ni Fal»ric8 made of in Fabrics made of 

j T.ismaniau Wool i Pulleil Waste. 


Milling ]Vt'io<ls. Milling i*eriods. 



;i() 

1)0 

!»0 

.so 

tiO 

90 

Wea\ e. 


Mmuteh. 

Miuntes. 

MiiinU's 

Minutes. 

Miutitds. 

PLiin 

■ 2;vr>o 

;u*7r> 

_ 

4 17.') 

liuO 

22-25 

33-25 

' twill. 



44-25 

22 •2,') 

;!l-75 

41-76 

Swansdown 

. aO-.V) 


47-25 

’ 20-75 

:«-26 

40-26 


The higher felting proj e-ty is seen in each period in the 
yarn made of pure wool, but the ratio of shrinkage in each 
successive pei-iod is similar in both materials. This is an indica¬ 
tion that the 'juality of the fibre of the pulled waste was, origin¬ 
ally, of a similai’ fineness as that of the Tasmanian wool. 

As the pulliid waste is reduced in (|uality, according to the 
material fiom which it is ohrained, the difference between the 
shrinkage of the cloth and that made from pure wool is pro¬ 
portionately increased. 

Another feature which is exemplified by these results is the 
shrinkage life of puijs wool as compared with niungo, or other 
re-manufactured fibre; that of the wool continues for a much 
longer period owing to the length and elasticity of the fibre. At 
a period when a fabric made from wool would be stei^ily shrink¬ 
ing, that made from waste would have lost its felting power, and 
instead of the cloth continuing to shrink in length and width the 
work in tl^ milling machine would have the reverse effect. 

• 

(46) Degree of Twine in th^ Yarn. 

The practice in mannfacturing is to use a soff spun yarn for 
weft in fabrics which require to be well miffed, and in which 
;he warp yarn is twofojd, or hard in twine. The primary ob- 
ent of this is to facilitate cohtraj;tion of the cloth in the proces- 
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Fl(i. 87.—CroKsltreil. ‘20 Kkoins (Huril S|>mi|. 



Fio. 37*.—Crossbred.' 20 skeins (Soft Spun). 
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FTa. ;-tH.— l.s skeins Woollen Yarn (Southdown WYjol), Id tnniB per inch. 
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Fifi. 81).—Worsted Yarn (Southdown W<kjI), 17 h turns |)ev incli. 
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of milling. The firmer a thread, due to the degree of twist 
or twine, the less its felting property. Twine also apparently 
diminishes the diameter of the thread, as seen in Figs. 38 and 
38 a, both of which are yarns made of Southdown wool, from 
the same size of condensed sliver, and spun to 18 yards to 
the dram; so that any structui’al difference is a product of 
spinning alone. Twine, however, <loes not modify the average 
number of fibres in the yarn, nor yet the counts or the rela¬ 
tion of the length to the weight, but it does affect (1) the 
actual diameter by coiniiressing the fibres into closer contact 
with each other ; (2) the solidity of tin; thread ; and (3) its 
felting quality. 

A number of experiments have been carried out in various 
fabric structures, materials and counts of yarn. These show 
the degree in which fabric contraction is controllable by the 
amount of twine in the yarn. One series in which Saxony, 
Cheviot and Pulled Waste were used may be analysed. The 
fabrics were m.ide with a cotton warp, 2/20’s, set 141’s reed 
2's, and 30 inches in the reed. The counts of the weft yarn was 
10 skeins, and th(! turns per inch, breaking strain and elasticity 
are stated below :— 


TABLK VI. 

Brbakino Strain and Klahticitv of Yarns madk of Tasmanian and Chkviot 
Wools, and Pu’led Waste. 


Mateiia!. 

Turns 
per inch. 

Breaking Strain 
in Grammes. 

EliLsticitv. 

_ !_ 

1 " 

1 TasmtiAian 'Vool 

11-33 

1,105 

3-76 Ins. 


7-BO 

1,030 

3-30 „ 

Cheviot „ . 

9-00 

924 

3-00 „ 

1 „ . . 

B-25 

750 

2-40 „ 

Puued Waste . 

11-40 

787 

2-35 „ 

n 5’ • • 

6-20 

H07, • 

1-65 ,, 


Three weaves typical of fabric structure^were used, and the 
relative shrinkages are given in the following table :— 
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Fio. 40.—2/lH skeiiiH Wnollen Ynm (Soutlulown Wool), 0-7 turns pi'v inch. 



Fin. 41.—2/8’s Worsted Yarn (S(Aithdo*fii Wool), 8‘(> turns per inch. 
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TABLK VII. 

(JONTRACTIONS IN FAniUCS MADB OP YaRNS OF DIFFFUKNT DEUUKKS OK TwiNK. 

1 . 

'rj^siiiamaii Wool. Cheviot Wool. 1 Pulled Wnate. 


Wi-avcs. 

Hanl. 

i Snit. 

Him! 

' Soft. 

Hard. 

Soft. 

Plain . 

i 37-r'O 

1 

1 41 '7i> 

54-75 

3ti-l«l 

30-50 

33-25 

_ —; twill 

! ;tt»-oo 

i 44-25 

3!)-on 

i 44-25 

i 3()-00 

41-75 

Swansdown . 

41 •.in 

j 47-2.'i 

41-50 

44-25 

j 37-50 

40-25 


Takiiif^ the Tasmanian, wliich is the highest felting material, 
he difference in contraction betw(!en hard and soft twine is 
i’25 per cent, in the plain weave ; -V'ir) in the twill; and 5’75 in 
he swansdown. 

The theorj' underlying these results is, that the felting 
(Uality of a yarn is affected by the degree of twine inserted. 
Worsted fabrics are subject to similar hitting changes when 
nade of yarns differing in this particular. The measure of 
lontraction in these experiments is only slightly variable in the 
;hroe materials, showing that with a corresponding unit of 
liffereuce in twine, such as i.s necessary in the several qualities 
)f fibres used, there is approximati ly the same ratio of differ¬ 
ence in the felting of the fabrics. 

Tbe dissimilarity between the (Cheviot and the Tasmanian 
is caused by the length and nature of the fibres in ea«h yarn. 
As, however, the comparison is not between the* felting of 
fabrics made of difiereiit materials, but between yarns varying 
in twine, this does not affect the results. 

It should be noted that by prolonging the period of shrink¬ 
age, or the process of fulling, it is possible to gradually expand 
the feltinff power of hard-spun threads, but this dogs not destroy 
the hardness of handle which the cloth posse^ea A fair degree 
of felting is produced in this way, but the textural quality is not 
satisfdTcvOry. 
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(47) FoMsd Yartifi and Shrinkage. 

Doubling or folding two or more yarns is another element 
which has an important hearing upon the fulling strength of 
the cloth. If doubling results in a firmer thread than the 
separate yarns used, the felting property of the fabric suffers. 
The process of folding may be done in three ways; (1) by twist¬ 
ing the several yarns in the same direction as the original twine, 
which produces a hard, unyielding yarn of reduced felting 
quality; (2) folding may eliminate a number of turns in the 
single yarn, giving as a I'csult a yarn soft in structure; and 
(3) it may reduce the amount of twine in one or more threads 
and increase the same in others. Complex felting conditions 
are thus induced by folding or twisting several threads together. 
Certain of these factors may be auxiliary, and others deterrent 
in nature, during the felting of t!)e cloth; but one law, opera¬ 
tive in yarn structure, whether in single or compound threads, 
in relation to felting, is that the leas th(^ degree of twine the 
greater the degree of felting (juality. 



CHAPTKE V, 


THEORY OF FELTING; FABRIC STRITCTURE. 

^48) Build of the Fabric. (49) Felting Quality of Standard Weaves. (50) 
Influence of Intersections. (51) Variation in Wefting. (52) Irregular 
Weaves and Felting. (53) Felting of two-ply Warp and Weft Fabrics. 
(54) Relative Shrinkage of Single and Backed Weaves. 

(48) Bmld of ike Fabric. 

In addition to the measure of fabric contraction, in scouring and 
felting, being dependent upon the quality of the fibi-e and the 
■structure of tbe yarn, it is also affected by tbe system of inter¬ 
lacing warp and weft in weaving; and it is the latter which has 
now to he considered. 

Weave structure, as it influences fabric milling, forms a sub¬ 
ject for experimental research. Experience in manufacturing 
has discovered and utilised the correct types of weaves for 
special milling work, in beaver, melton, doeskin and other 
cloths; but fuller infomiation is wanting on many aspects of 
the suVqect. For instance, it is well understood that one, active 
cintrolling element in the process of fulling a woven,fabric, is 
the frequency of the*interlacings of the warp and weft. More¬ 
over, it is also obvious that this is affected by such technical 
features as (h) the ratio of threads to picks, or relative compact¬ 
ness of warp and weft; (2) the relative dianigtefs of the yarns ; 
and (3) the’fibrous materials of which the yams are composed, 
and'their several positions—face, centre or backing—in the 
woven structure ; and also by the use of methods or practices in 
manufacturing differing from each other in nature and result. 
* In regard to fabric structure, it.is as diversified as the possi- 

(91) 
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bilities of the process of weaving, and the range of materials and 
yarn construction. 

Weaving possibilities afford unlimited structural diversity 
in (1) single cloths; (2) in fabrics multi-ply in the warp, weft 
or both ; and (3) in special builds of fabrics. In each of these 
types of woven ti'xtures felling e.X])erinients have been carried 
out. 

As to the range of materials and yarns, and their effects in 
the milling of the cloth, some data have been ascertained, as, 
for example, on the felting qualities of woollen and worsted 
yarns, and the effect of degrees of twine; but as the methods of 
mixing yarns in warp and weft, and of using them in weaves 
of different structure, are so divi'rsitied, tlii'v form another field 
for technical analysis and research. 

(49) Felti'ii;! Qimlitii of Standard Ifcrtucs. 

The effect of weave on the felting power of the fabric is dis¬ 
tinct from the nature of the material or the yarn. This does not 
imply that a given structure of weave is not affected in felting 
degree by a change in quality of fibre, but rather that the contrac¬ 
tion, in any material, is also determined by the niethod of inter- 
texture. Tor example, comparisons in such standard weaves 
as the plain ; angled prunelle; —^ and ;;—' twills; and broken 
swansdown, prove that the degree of shrinkage is governed («) 
by the number, and (6) by the order of warp and weft inter¬ 
sections. Both the number of interfacings, and the system of 
grouping, operate on the contraction of the fabric. With the 
exception of the angled prunelle, the intersections are regular on 
each thread and pick of the weaves named. Assuming the 
setting in the warp to be the same for the five weaves, the unit 
of measurement would vary with the number of threads be¬ 
tween the intersections. Thus, taking 30 threads per inch in 
the fabric from the loom, then the unit in the piain weave 
Would be l/30th j in the - twill l/15th; and in the ^ twill 
two units, namely, 1/lOth and l/30th in succession. A fixed 
law in fabric stfucture is, the greater the unit the freer the 
process of fabric shrinkage. In Table VIII., the experimental 
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results are given, in the several weaves produced in Saxony and 
Cheviot yarns, in two degrees of twine. They illustrate the 
effect of weave on shrinkage in these materials and yarn structures. 

Abstracting the shrinkages on the five weaves, and convert¬ 
ing them into percentages based on the reed or loom width, 


they are as follows 



1 

VVcilVi*. 

I’erceutagf 
(tf Slmiikagi! ui 
Hitxouy Yanis. 

Percontage 
of Shrinkage m 
Cheviot Yanis. 


PIhiu . 


22-25 

! 

.Angled Prunelle. 

;i4'75 

30-50 


i i twill . 


27 "25 


1 3 -^ twill . 

;{4-7r. 

27-26 


! Swiinsdowu 

:i4-7.^ 

30-50 


(,')()) Injiwnce of Interactions. 

A ])rimary cause of these differences in shrinkage is, as 
stated, the build of the fabric. A change in the grouping of 
the intersections effects a change in the amount of contraction, 
flat this only partially explains the felting, for whereas in Table 
I., the angled prunelle has a slightly less shrinkage than the 
., ■ twill fabric, in Table VIII., where the setting, counts of 
yarn, and picks j)er inch are different, the felting results in these 
two weaves are changed. The ratio of picks has some influence. 
In this series of experiments there are 24 picks per inch in the 
plain weave, 28 in the angled prunelle and 33 picks per inch in 
the other weaves. * 

It has been shown that the number of intersections and the 
system of planning are both factors which determine the amount 
of shrinkage. The number is obtained thus: Intersections per 
inch multiplftd by reed width in inches, multiplied by picks per 
inch ; giving in the setting named in Table VIII.,*25,920 intersec¬ 
tions in the plain weave; 20,160 in the angled prunelle.; andl7,820 
if) the 2 and j-- twills in one inch of fabrifc 86 inches wide. 
Thus, tfiere are approximately 45 per cent, more intersections 
.in the plain than in the Wills and 28 per cent, more than in 
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the angled prunelle. How these modify the felting of the 
fabric is instanced in the Shrinkage Table VIII. The plain 
weave has minus 5‘75 per cent, of felting power as compared 
with the angled prunelle, and minus 4'35 per cent, as compared 
with the twill, though the latter has less intersections than 
the angled prunelle. The similarity of the shrinkage quality of 
these two weaves is due to the method of grouping the intersec¬ 
tions. In addition, the warp is cotton, so that the shrinkage is 
only qn the weft. If the warp had been woollen, then the felt¬ 
ing power would have been morn in favour of the " twill. 
The point is, that while it follows in regular weaves, that the 
ratio of shrinkage corresponds with the ratio of intersections, yet 
in this example, it is clear that the system of arrangement is 
also a neutralising quantity. Hach third pick in the angled 
prunelle twill draws the warp threads together in sets of three, 
acting in a like manner to a weave of the weft cord type; and 
any such condition assists and accelerates felting. There are no 
corresponding relations of warp and weft in the " twill, the 
threads being crossed in pairs, and the movement progressive 
and not constant or in the same line. 

Another example of a different character, of the influence of 
the order of grouping the intersections, is that of the ~ twill 
and broken 1 twill. The intersections are now identical in 
number, yet the shrinkages are excessive in the latter. 

TABLE IX. 

SllKINKAGI': IN -'rmi,t, ANB BUOKEN.^'WII.I. FlBItlCS. 

i Broke, I 

j-I twill, i 

i 33-26 ;f4-76 

I 27-75 30-60 

I 36-00 39-00 

! 30-50 I 31-75 


• ■ Saxony: hard spun . 
! Cheviot: „ „ 

j Sa^Sny; .soft spun 
Cheviot: ., „ 
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The explanation here is that in the twill the movement, as 
stated, is progressive, pick 1 linking threads 1 and 2; pick 2, 
threads 2 and 3; whereas in the swansdown, picks 1 and 4 
link threads 1 and 3, and picks 2 and 3 link threads 2 and 4. 

Three ot the principal elements in weave affecting felting 
are presented in these comparisons: (1) That when the inter¬ 
sections are in regular order, the less the number, the greater 
the felting property—all other conditions being the same—of 
the fabric; (2) it is possible to divert this law and reverse the 
result by the method of arranging the intersections; (3) in 
weaves of identical intersections the felting results vary accord¬ 
ing to the manner in which the same threads are grouped by 
successive picks. 

(51) Vci'riation in Weftiwj. 

To illustrate in what way, and to what degree, the contrac¬ 
tion in scouring and milling is affected by the density of the 
fabric, or, in this instance, by the variation in the number of 
the picks per inch. Table X. is given. It is based upon 
experiments in the plain weave, mat, and j-■* mat, each 
woven with 10 skeins weft, the warp being 2/20’s cotton, 30 
ends per inch. 

Taking, for example, the plain weave, —' mat and mat, 
the percentages of shrinkage calculated from the reed width are 
as follows:— , 

TABLE X. 

IN F.VBKICB MADE IS PLAIN We.AVE, ., " AND T- ’ MjUTS. 

I _4 

! • . I’eiMi'utaj'e of Sliriukaj;<- from Reeil Widtli I 

I to Milling 90 Mins. I 


per iucli. 


1 ‘ ' 

1 

j • 

1 Plain Weave. 

' Mat. 

— ‘ Mat 

_ •_ 

1 ... . 



• 

• 18 

65-4 


— 

24 

i 47-3 

55-4 

_* 1 

32 ; 

3!P2 

50-0 

»5B-7 

42 

3()'0 

43-2 

• 55’4 

58 1 

- .J 


52-7 

• 
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It will be noticed that the percentages vary from 47'3 in the 
plain weave (24 picks per inch) to 50 in the —" mat (32 picks), 
and 55'4 in the ^ '' mat (42 picks). The percentages in the 
plain decrease with each number of picks per inch from 8 to 9; 
in the ^ mat from 5 to 7 ; and in the ^ ~ mat from 1 to 3. 

(52) Inegidiir Weaven and Felthtfi. 

Kesearch in several varieties of textile structures—both 
yarns and fabrics—has been carried out to determine the 
effect of weave on the felting quality of the cloth. In one 
series, two warps (2/10 skeins woollen and 2/7’s worsted) were 
crossed with 12 skeins woollen and 51’s worsted, forming separate 
pieces. As far as practicable, in spinning on the two systems, the 
yarns were made to the same counts and with similar turns per 
inch, as indicated below 


TAHLK XI. 
WvRp Yarns. 



Woollrli. 


Worstcif. 

' 

Couiil' 

Tunis [>iT 1 

' iiifh. 

))>. 

Turns iKT 
Itlrli. 

Y.js. prr 
ii>. : 

1 

1 2/lH skn.s. 

5i 

2,048 

2;7’s. , .-)-8 ' 

1 

VMi I 


Wbkt Yarns. 


! 



Woollen. 


• 

WoiNtcil. 



I 

! Counts. 

I « 

1 1 

' Turns |H'r | 
! inch. ; 

Yil.s. iicv 
111. 

Counts. 

Tunis fHT Yds. j>er j 

Ih. j 

A. 

Soft Hpun . 

I • 

^ 12 Rkns. 

fill 

:{,072 


Bl‘ 3,080 

B. 

Hard spun*. 

1.12 .sknK. 

lOH 

:i,072 

5J’s. 

10-0 ; 3,030 



«« 



1 



Both warps were set 24 ends |)er inch in the reed and the 
following weaves were used . 
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No. 1. 2 " twill. 

,, 2. ,, ~ twill cutting two’s. 

„ 3. , — twill. 

In this manner four fabric structures were obtained, woven 
respectively in (a) woollen warp and weft; (b) woollen warp and 
worsted weft; (c) worsted warp and weft; and (d) worsted warp 
and woollen weft. According to the theory deduced, vis., that 
weave is an initial controlling factor in the milling process, the 
maximum shrinkage should bo in Weave 3, and the minimum in 
Weave 2. This was actually so in each series of textures. There 
was, necessarily, an appreciable difference in the degree of felting 
in fabrics woven with hard and soft spun wefts, but the ratio 
of shrinkage was invariably highest in Weave 3 and lowest in 
Weave 2. Table XII. gives the results in the woollen weft 
fabrics. 

TABLE XII. 

SHBINKAOK llBSULTS ON FABRICS WOVEN WITH H.VKD AND SOFT SPUN YaUNS. 


j 



Percentage of 

1 



Shrinkage. 

Mail No. 

Picks por 

M efts. 



inch.- 

Woollen 

Worsted 



1 



Warp. 

Warp. 

1 

26 

12 skns.' 

. 5*50 

32-25 

2 

27* 


32-25 

;«)-50 


33 


38-60 

37-00 

1 


12 skns.f 

32-25 

30-60 

2 

27 


29-00 

29-00 

3 

33 


35.50 

36.50 


^ spu/i 7/tfi /I. ^ Jiitrd spun 

The weaves so far examined are elementary in structure. 
In a.second series of experiments, weaves of a more irregular 
type were applied, namely, those in Fig. 42. As in the preced¬ 
ing examples, two warps and wefts—woollen and worsted—were 
used, namely.— 

7 ' 
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TABLE XIII. 



'■ ('Oliutjj. 1 

! i 

1 T,.ru»p..,. ■ 

Warp 1. . 

2/20 skns. woollen | 
! 2/8’.s. worHted I 

0*7 ends per in. | 

„ II. 

8-0 1 

Weft I. . 

, 12 skna. woollen ! 

lH-8 i 

„ II. . 

8’s. worsted 

i 

12-2 i 


In Table XIV. tlie percentages of shrinkage in the several 
weaves and yarns are slated. 

TABLE XIV. 

I’KKCKNTAilK Op SHUlN’KAdE OF FAimiCS IN SKVKJIAL WEAVKS. 


, o| Slniiikaj(L‘. 

1 I’itkhHJO jMinutes 

I’laiiv. Wefts. I’lek'. 

Will). 1. , W.iri. D. 

I Ji'ig. 42 


A 

12 skns. ‘ 

82 

;i-2'25 

82*20 

B 

M t 

o2 


22*50 

C 


28 

: Bi-oo 

22*50 

D 

” 1 

84 


82*25 

E 

M 

2() 


22*50 

A 

8's. ' 

82 

. :s-2:> 

20-IM> 

B 

” ' 

82 


10*25 

C 

,, 

80 


22*50 

D 

1 

8() 

BB-.LO 

82*25 

E 


20 

2l'-.50 

10*25 


Cesuparing, in the first place, the shrinkage in Plans A and 
B, that of the former in both woollen and worsted wefts exceeds 
that of tlie latter by 10 per cent. The jiioks per inch being the 
same in the two weaves, there is no textural condition accounting 
for this difference in shrinkage but that of weave sti’ucture. Ex¬ 
amining the inferiiectiona, there arc eight on each pick in twenty 
threads in Plan A, and m Plan B, ten on certain piciis and eight 
on others, in twmity threads. The intersections arc, therefore, not 
sufficient to cau%e this comparatively high shrinkage propiady of 
the fabric due to Weave A. Thevroversing or angling of Weave 
B is a feature which has dinwnished the shrinkage quality of the 
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cloth. The movement to the right and to the left alternately of 
the twilled mat, on such a limited number of threads, lessens the 
felting character of the fabric. 

The effect of this influence of weave structure on felting is- 
further exemplified by Plan U. Here, there are the same in¬ 
tersections as in Plan A, but there is again a difference of approxi¬ 
mately 10 per cent, in felting between the fabrics resulting 
from Weaves A and C respectively: from which it is apparent 
that in addition to the intersections, a furlher element in weave 
structure is determining the felting projierty of the cloth. 
Weave (J is reversed in both warp and weft, forming a cut 



(i n 

Fj(i. 42. 


check, and this intercliliiging or reversing has so far reduced 
the shrinkage ijuality of the fabric, that with the intersections 
the oamc as in Weave A the felting is diminished, as stated in 
Table XIV. by iO per cent.; or it is the same, practically, in 
Warp I as Weave E, which possesses one-third more inter¬ 
sections, but these aiTanged in regular twill order. 

The highfcft shrinkage, it will be observed, in Weave D, 
though the intersections are similar to those of Weave A. They 

are .as follows in the two weaves :•— 

• • 

W3}ive A. 3 weft, 4 warp, 1 weft, l^warp. 

Weave D. 2 ^veft, 1 warp, 2 weft, rfVarp. 

Thdl’e aro, tlius. fonr*typeft of intersections in A, and three 
types in D, with the maximum iu.tersections in A, comprising 
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four threads, and in D, five threads. It is these differences in the 
order and kind of intersections which produce in these weaves, 
cloths of different milling quality. 

(53) Felting of Two-ply Warp and Two-ply Weft Fabrics. 

Several of the principles of intertexture affecting the shrinkage 
of fabrics single in structure, are common to fabrics two-ply in 
either warp or welt. The supplementary set of yarns is, however, 
a complicating factor. It follows, the more intricate the fabric 
structure, the more numerous the technicalities controlling the 
felting process. 

Backed cloths are intermediate between single and double 
cloths. In regard to felting, they offer a structure more dif¬ 
ficult of analysis than the fonner, and less difficult than multi¬ 
ply fabrics. In one direction of the texture, there are two series 
of yarns lying one over the other, bound together by a third series, 
appearing alternately on the under and upper surface. Of these 
two series, one is limited to each side of the fabric. The scheme 
of weaving may be the same or dissimilar in the respective yarns. 
In the case of the weaves being the same, the shrinkage quantity 
is affected by similar principles to those applicable to single 
weaves, with one additional influencing factor, namely, the 
binding or stitching of the face and backing yarns into the same 
fabric. Should, however, the backing weave be of a different 
structure to the face weave, it may increase the felting quality 
of the fabric. If, for exam))le, the ’ twill should be backed 
with a 10-end sateen—a comparatively loose but regular back— 
the sateen would increase the shrinkage quality of the cloth. 
In fabrics in which the face weave is'regular, and the backing 
weave irregular, or both irregular in structure, the possible 
contraction can only be fixed by experiment. 

(54) Relative 'Shrinkage of Single and Backed Weaves. 

For a comparison of this nature, backed textures with the 
same weave on* both surfaces are the most suitable. In such 
cloths, the underside is a duplicwtion- of the face with certain 
changes in setting. In pig. 43 the shrinkage curves are 
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drawn of thepvunelle, 3 —! twill, and broken swansdown, in both 
single and backed fabrics. Th(! contraction on lines A, 11 and 
C corresponds in the types of texture in each of the weaves; 
showing that in these exani))les, the difference between single and 
backed cloths doi's not result in any disparity in shrinkage, in the 
processes of scouring and preliminary milling; but in the periods 
of felting indicated 011 lines 1), E and F the behaviour of each 
kind of structure is distinct. 

The following are the units of shrinkage as represented by 
the diagram (Fig. 48) 

TABI.n XV 

OOMPAIfATIVK 8HIUNKA(JKS OK SlSdLR AND WKKT-Hu'kBD KaUIUOS IN SaxON\ (H.) 

AND Cheviot (C ) Yarns 


Cnits ot Slinnkak'f in Iiiclios: 


Pruucllc. 


Hwiiusdiovii. ' JDiilvfii Swansdown. 


Single. Backed. , Single. 


Hacked. Single. Hacked 



C. 

s. 

c. 

S. 

C. 

•S. 

C. 

s. 

C. 

s. 

A 

•2 

3 i 

u 

3 


4 

2 

4 

2 

■H 

B 

3 

.'■> 

0 

.') 

3 

6 

3 i 

6 

3 

6 

C 

OJ 

10 


9 

54 

10 

7 

10 

6J 

11 

B 

11 

l;ji 

9 

11 

11 

J41 

04 

IH 

11* 

14 

E 


16 

12 

13 

16 

17 

124 

14 

16 

17 


c. s. 

2 4 

4 H 
7i 10 
10 12 
12i 14 


In each of those standard examples there is an excessive 
shrinkage in favour of the single weaves of from 8 to 4 units. 
The two structural elements at the base of this are (1) the 
simpler grouping of the intersections in the* single weaves; and 
( 2 ) the binding of the two weft surfaces together, strictly two 
textures, in the backed weaves: which, whilst not .adding to the 
number of intei^eijtions on the picks, inserts a textural condition 
which detracts from the felting quality of the cloth. ' The results 
in Table X'^. show that the ratio of shrinkage between the twd 
types of weave is the same in both Cheviot and Saxony yarns, 
ahd also that in cloths of the weft 'reversible character, the 
difference in the degree of .felting is approximately the same 
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though the weave structure may be varied. Thus (Period E), 
in the prnndle (Saxony yarns), in the single weave, there are 
sixteen units of shrinkage, and thirteen units when backed; in 
the broken swansdown (Saxony yarns) single weave, seventeen 
units, and fourteen in the backed weave; that is to say, a 
difference of one unit of shrinkage between the two types of 
weave, but in both a difforc'.nce of three units of shrinkage 
betweem single and backed. 

A deduction wdiich follows is, that the changing of a single 
weave into a reversible—] face, 1 backing—diminishes the 
felting property of th(' cloth. This takes place even if the 
number of picks per inch in either of the two surfaces of the 
backed fabric, is less than in the single structure. The picks per 
inch were in the single swansdown 33, and in the backed weave 
.58, with the same yarns and setting. Eemoving one of the 
wefts—face or backing—would leave a single texture with 29 
picks per inch, and of similar felting quality to the single 
swansdown cloth, but the binding of the two layers of yarn 
together in the backed weave reduces the felting result. 



CHAPTER VI. 


THEOFIY OF FELTINU: COMFOOND FABRICS. 

(55) Structure of Backed Fabrics and the Felting Quality of the Cloth. 
(.56) _Three-ply weft Fabrics. (57) Yarn Characturtstics in Compound 
Weft Fabrics. (58) Fabrics Com|)ouud in the Warp. (59) Felting of 
Compound Weaves. (60) Double Cloths and Varied Felting. (61) 
Stitching or Tying of Double and Compound Weave.s and the effects on 
Milling. 

(55) Structure of Backed Fabrics and the Felting Quality 
of the Cloth. 

The method of constructing backed and compound weaves, as 
to the order of the face and backing yarns, may have an appreci- 



Fio. 44. Eio. 4.5. 

f 

able effect on the felting of the fabric. This is the case if the 
order of Jace and backing yarns alters the number of intersections 
in the backed weave. When, for example, the swansdown and 
eight-shaft sateen are arranged 1 pick face imd 1 pick backing 
or 2 picks face and 2 picks backing, the order of wefting 
does not, in certain counts of warp and weft yarps, setting, 
and picks per inch, modify the felted result. 

The same features affecting felting in single weaves apply, 
with some variation, to weaves of the backed type. The inter¬ 
lacings of the warp and weft are a controlling element. For 
instance, in the backed swansdown (Fig. 44) and the backed 
six-end sateen (Pig. 45), there ig a difference of two intersections 

(104) 
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in ten threads, yet in the same fabric setting (reed, picks per 
inch and yarns) the milling in the latter (woollen yarn) was 
35’6 per cent, and in the Crossbred worsted yarn SI'S; whereas 
in the former (woollen yarn) it was 28'7 and in the Crossbred 
worsted i‘S ‘2 per cent. 

The weave applied to the back also varies the felting quality 
of the face cloth. As suggested, the looser and more open the 
backing weave the greater thi; measnr(! of contraction in a 
definite period of milling. The four-shaft twill, backed with a 
three-and-one weave, gives a fabric of different felting property 
to the same weave backed with an eight-end sateen. The 
following are shrinkage results in the two weaves, the counts of 
warp and weft yarns and setting being alike, with an increase 
of eight picks per inch in the twill backed with sateen. 

TABLE XVI. 


j 1 

Wett. 

^ Twill. j Twill. 

Backed witli ^ Twill t Backed with S-end Hateen. 

1 

Cheviot yarn 

35'0 j'cr cent. ' 40 per cent. 

Saxony „ 

38-8 „ „ 43 „ „ 

1 ; 1 


The sateen-backed weave has here an increase shrinkage 
value of 5 per cent, in both kinds of yarn. 

(56) Three-fly Weft Fabrics. 

• 

In three-ply weft fabrics, several conditions obtain distinct 
from ordinary backed fabrics. Weaves differing in fineness and 
fastness may be used for the three textures. The face cloth 
may be fast, the centre medium, and the back loose woven ; or 
the face medium, and the centre fast woven. . ' 

Figs. 46 to 50 are examples in three-ply weft weaves, and 
Figs. 46a, 48a and 50a, sections showing the interlacings of warp 
and weft yarns in such fabrics. ' 

An eight-end twill forma the face, and a two-and-two twill 
’the centre in Fig. 46; and an eight-end sateen and back, with 
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two-and-two twill centre, the face and back in Pip;. 47. Pigs. 48 
and 49 are similar to Pigs. 46 and 47 with the centre weave plain. 
]i’ig. 50 has a four-and-four twill centre. 

Theoretically, the weave Jbhg. .50 should have the highest, 
and the weave Pig. 48 the low('st shrinkage proi)erty. Milling 
experiine-nts gave .51‘4 pcir cent, shrinkage in Pig. 46 ; .5‘2'7‘2 in 
Pig. 47 ; and 41'66 in Pig. 48, on a period of ninety minutes. 

The effect of the weave structure will b(! better understood 
from the sectional drawings. The relation of the picks to the 
threads in Pigs.dii.v and 48a, produces fabrics distinct in structure. 
The lace and backing weaves ai'e tin; same, hut the plain weav(; 
in the centre of Fig. 48a, makes a faster build of fabric than the 
two-and-two twill in Pig. 46.v. On the other hand, the ■ ■* 
twill centre in Pig. 50a gives a looser or more open fabric 
structure. The relative firmness of texture, due to the freejnency 
of the warp and weft interlacings, is plainly seen in Pigs. 46a, 
48a and 50.a. 

Milling quality in three-]ffy weft cloths is determined by the 
structure of each of the three weaves; that is to say, the face 
and backing weaves in the two cloths may be the same, but if 
in one the centre be plain and in the other twill, the latter being 
the looser structure has the greater felting quality. 

(57) Varn Characterixticii in Compound Weft Fabrics. 

The diversity of felting produced by the different types of 
weave indicated, is of practical utility in tfie manufacture of 
certaia varieties of fabrics. This is rendered more valuable by 
the application to each weave, in two or three-ply cloths, of yarns 
of dissimilar felting qualities. Worsted yarn may be used tor 
the face and woollen lor the backing fabric; or fine woollen 
twist yarn for face and soft spun woollen yarn for.back. There 
are also makeS of backed cloths in which the same yarn is used 
for both sides, but if different, as indicated, the higher quality of 
yarn will, inoi'P, or less, according to the structure of the weavb, 
control the feltrng. 

Take, for example, a worsted facd and woollen back fabric. 
The woollen being usually softer spun than the worsted 
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Figs. 46 to 50. —Thbee-pijY Weft Weaves. 

Figs. 46a, 48a, 50a. —Sections of Three-ply Weft Fabrics. 
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should increase the shrinkage of the face cloth made of the 
worsted yarn. On the otlicir hand, it worsted were used for the 
face and a coarse quality of shoddy for the back, the shrinkage 
on the worsted would scarcely be aft'oeted by the backing yarn. 
But ill cotton warp and worsted weft-face unions, with a medium 
quality of mungo foi’ back, the looser interlacing of the backing 
weave should add to the degree of felting due to the worsted 
face yarn. 

Fig. 8;l, referred to in Paragrajih 41, is a fabric consisting of 


the three-ply weave (Fig. 51) which has 
an eight-end sateen face, a plain weave 
centre and a sixteen-end sateen back; 
throe weaves of distinct shrinkage values, 
l.ly using a worsted or lustre yarn for 
face, cotton for the centre and fine wool¬ 
len for the back, the weave structures 
and (|ualities of the yarns increase the 
disparity of felting between the face and 
backing textures. In the milling process, 
the Saxony yarn—loose weave structure 
—rapidly forms a clothy felted surface, 
but the faster weave on the face and 
a material of less felting property, cause 
the lustre yarn to loop or buckle. The 
greater the dijierence in the weave 
structures and also in the quality of the 
materials for face and backing, the more 
definite the curly characteristic. If, 
on the other hand, the face yarn were 
Cheviot, and the backing fine wool, 
there would possibly be no greater differ¬ 
ence between the two weaves, or the 
Cheviot and Saxony textures, due to felting, than that thefonuer 
tvould have the characteristics of a milled serge and the latter 
of an ordinary Saxony. 

Another application of this type of weave in relation to 
milling is in heavy cloths for overcoatings and mantles, with 
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a serge yarn for the face, and a yarn of finer material but not 
pure wool, for the back. The distinct felting property of the 
materials is to give character to the compound fabric, namely, 
the bright yarn a clear serge effect, and the rnungo yarn a sur¬ 
face which may be raised and covered with fibre after milling. 

(58) Fabrics Conipoand in the Wnrp. 

Fabrics, compound in the warp, correspond in structure to 
fabrics compound in the weft, threads of warp taking the place 
of picks of weft, and the cloths being two or more fold in the 
warp and single in the weft. Warp-backed cloths, in which a 
wadding weft is used, afford additional points for consideration 
in felting, because the wadding may be woollen and soft spun, 
for imparting thickness and milling property to the cloth ; or, it 
may be a thick cotton yarn, in which instance it would reduce 
the milling property due to the woollen or worsted yarns making 
the face and backing fabrics. But the ordinary types of these 
cloths are single in the weft and unwadded, hence if the struc¬ 
ture and order of the yarns are the same as in the weft-backed 
cloths described, the milling results should be similar, but 
changing the shrinkage from weft to warp of the piece. For 
example, in weft-backed fabrics, with a cotton warp, the shrink¬ 
age in length is almost nil ; whereas in warp-backed fabrics, with 
a cotton weft, the shrinkage would be chiefly in the length, and 
only to a small degree in width. 

Three of the princip^ types of warp-backed fabrics in relation 
to milling are;— 

I . Keversibles, fabrics with the same weave for face and 
back; e.g. (a) face tand backing warps 
worsted, and woollen weft; (fe) face and 
backing warps and weft woollen (Pig. 

62). 

II. Fabrics with faster weaves for the 

face‘’than the back; e.g., two-and-two . Fidf. 52. 

twill face and sateen weave for back, and msflSe in similar or 
different‘qualities and counts qf yarn for warp and weft (Fig. 53). , 

III. Fabrics threefold in the warp and singjle in the weft; 
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e.g., sateen face and back, and a finer weave, such as two-and-two 
twill for centre (fi’ig. fid). 

I. In warp-backed fabrics, in which worsted warp and woollen 
weft are used, shrinkage may be in both length and width, but 
if the smartness and character of the worsted face ai'(' to be 
distinctive of the finished cloth, then the felting should lx; more 
in the direction of the weft than the warp. When woollen warp 
and weft are used for a face-finished cloth, the felting may be 
equally, on the length and width, thougli both sides of the fabric 
(Fig. consist of warp yarn, and the W’eft passes between the 
face and backing thrc'.ads. 

II. In the second class (Fig. 53), with finer W(!aves on the 
face than oji the back, should the felting be chiefly on the 
warp, thc! backing w'eave would be an influencing factor. F’or 
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instance, a —- twill fabric, single w'eavt;, would shrink in th(' 
same j)eriod, less in length than the backed weave, the com¬ 
parative looseness of the backing weave, and also tin; (piality of 
the backing yarn, making th(! difference in the biting of single 
and compound fabrics. 

III. Three-ply warp cloths may be arranged m a similar way 
to three-ply weft fabrics as to weaves for face, centre and back. 
Taking thc example (Fig. .54), the milling on the length of the 
piece would be similar to that of a single cloth, but for the 
stitching of thc three layers of warp together, and the centre 
weave,; the centre weave being - twill would fie a deterrent, 
in the process of shrinkage, on the sateen face j,nd backing 
textures. As m three-ply weft fabrics, by altering the face to a 
finer weave: tl^ shrinkage on the length would bo further re¬ 
duced. The weft shrinkage in suph fabrics is chiefly aifscted by 
(1) the relation of the weft to the face, backing and centre w'arps ; 
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(•2) the quality of the material used in each, warp,—woollen, 
worsted or cotton; and (M) the character of the centre weave. 

(.'■>1)) Fdtimj of Oovipowiid Weaves. 

IDouhle and singh; cloths do not shrink alike in milling. 
They are distinct from each other m construction, and are 
also distinct in felting qualities. A double fabric, as the term 
indicates, is one consisting of two textures of the same or 
dissimilar yarns and structure. These are bound together by 
the threads and picks of one fabric, at regular intervals in weav¬ 
ing, interlacing with those of the other fabric. As to which 
cloth felts the better, under corresponding conditions, namely, a 
single or a double texture of precisely double the threads and 
picks per inch and of similar yarns, is influenced (1) by the 
method of stitching; (2) the arrangement of the weaves—face 
and backing—to each other; and (•■!) the measure of felting pro¬ 
perty devi'lopcd in a cloth of double the density of threads to a 
single texture, but m all other data the same. These points 
can only be satisfactorily explained by the analysis of definite 
examples. 

(CiO) Tapes of Double, cloths and Varied Felliiuj. 

The principal types of double cloths in which the degree 
of shrinkage is varied by the method of construction are as 
follows:— 

I. Keversible clothi with the same weave and counts of 
yarn and setting on both sides. 

II. (Jloths arranged one face, one backing, in both warp 
and weft, with dilfeffent weaves, counts and quality of yarns 
for face and backing. 

III. Cloths arranged two face, one backing, in both warp 
and weft, wifli the same weave on both sides, but of different 
counts of yiyn. 

. IT. Cloths arranged two face, one backing, in'both warp 
and weft, of distinct weaves, counts and qualities of yarns on 
each siii£. • • 

* I. Reversible Doable Cloths.—These have the same weave, 
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counts and qualities of yarn on both sides, so that the chief 
modifying element in felting is the method of stitching the two 
fabrics together. There are two layers of warp and weft exactly 
alike, each forming a separate fabric, and these, in weaving, are 
stitched or bound into one. There is, first, the felting of the 
warp and weft in each fabric, and second, of one fabric to the 
other. The process is compound. In reversibles,—the face and 
back exactly the same,—felting is regular or uniform in each 
texture: and not as in some double-make fabrics, where the 
backing texture may have a higher shrinkage property than 
the face, and vice versa. 

Types II. and III., Double Cloths with Face and Back dis¬ 
similar. —These, as defined, are of two principal types, viz.: 

(1) Fabrics arranged one face and one backing in both warp 
and weft, with counts and qualities of the yarns different; and 

(2) fabrics arranged two face and one back, and irregularly, with 
the same or different counts of yarns and weaves for each side. 

The first of these, constructed one face and one backing in 
both warp and weft, are made (a) with worsted yarn for face and 
woollen yarn for back; (6) solid worsted; and (c) face warp and 
weft worsted, backing warp cotton, and backing weft woollen; 
and also in other classes of yarns. 

Each quality of yarn in a two-ply fabric exercises a specific . 
effect in milling, but there is one rule applicable to the principal 
classes of these fabrics, namely, the yarn of the highest shrink¬ 
age property, as in other compound cloths, controls the degree 
of felting. Assuming, for example, the lace warp and weft to be 
worsted and the backing woollen, should the latter yarn be of a 
fine quality of wool, it will increase the degree of shrinkage, in 
a given period, of the worsted fabric: this is done for a distinct 
purpose in manufacturing, as, tor instance, in the construction 
of a fine cloth, the face being made of' worsted yarns, and 
possessing, on the underside, the qualities of a milled woollen. 

In prodlicing suiting, coating and mantle cloths of this brder, 
special regard has to be had to the setting. The worsted face 
fabric should be set a degree loo^r than if a woollen back were 
not to be applied. This allows of the shrinkage necessary '■ 
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without detriment to the smart clear finish of the worsted. 
Should the cloth be woollen, and twist warp for the face, and 
single yarn for the back, similar relative results might be 
obtained in felting. 

Type [V., (irranyed two face and one back, or irregularly in 
both warp and weft. —The following are some of the principal 
of these fabrics: («) worsted warp and weft for face, and 
woollen warp and weft foi- back ; (b) worsted face warp, woollen 
face weft and woollen back ; (c) worsted face warp and weft, 
cotton b.acknig warp and woollen weft; and (d) single woollen 
yarn for face and twofold woollen yarn for back. 

(n) Mbireteil face and. Woollen back. —As the backing yarn 
is made on the carded ])riuc.iple, and is also softer in twine and 
thicker than the face, if the weaves should he the same for both 
face and hacking cloths, felting woidd be improved. If a twill 
formed the fa(a' iind a sateen weav(! the back, giving a faster 
striicutre on one suit! than on the other, the shrinkage of the 
cloth would he detertnined chiefly by th<! woolleti yarns, which 
woitld also be the c.ase in fabrics arranged three face and one 
backing, and irregitlarly such as twu) face, one back, one face, 
one back. 

Oi) Wor.'iteil face war/>. Woollen face, ireft, and Woollen 
backing. —This is a standard method of making milled Vicuna 
cloths with a soft quality of finish. Three parts of the fabric 
being woollen, the shrinkage is chi.fly affected by this yarn; 
but the face and the backing weaves have to be taken into account. 
Assuming ail exaiii])le, twill face and plain back, the face texture 
with worsted warp crossed with woollen weft would have ap¬ 
proximately—if the quality of the material were the same— 
similar shrinkage proiierty to the backing cloth made entirely of 
woollen. The relative results are determined by the setting of 
the face and backing yarns. It would follow that if the backing 
yarn were making a loose texture, and the face yarn a fast 
texture, the backing would have a tendency to ^ve uneven 
shrinkage. • 

(c) Worsted face warp and weft, Cotton backing warp, and 
’ WooUea weft. —Here, as in other examples, the action of felting 

8 * 
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is determined by the quality of the wool used for the worsted 
and woollen yarns. On the other hand, the cotton warp detracts 
from the felting quality of the fabric, being bound to the worsted 
texture, and stitching, regularly, under the woollen weft. This 
diminishes the shrinkage, first, of the worsted in length, and 
second, of the woollen weft, so that the cotton warp operates in 
the milling process to the reduction of the degree of felting in 
both length and width of the fabric. 

{d) Single woollen yam for face and Twofold woollen 
yarn for hack .—^In the manufacture of golf cloakings, it is a 
practice to have a finer yarn for the back or lining than for the 
face, arranging the fabric one thread face to two threads backing 
or lining. If the weaves should be the same for both face and 
backing fabrics, the yarn for the former must be about double the 
thickness of that used for the latter. As such cloths are well 
milled—the specimen (Pig. 56) has been set 7K inches in the reed 
for 56 inches finished—they should be constructed of yarns, for 
each surface, of similar felting property. One method of doing 
this is to use a twist yam for the back consisting of two threads 
of the single yarn forming the face. In this example, there is 
no special effect developed in milling due to the fabric structure; 
but in the selection of the yams for the face and lining, if the 
folded yarn should be hard in twine, or not of the same material 
as the single yarn, irregular shrinkage of the two sides would 
result. 

The points are (1) that when using yarns of different counts 
for each side of the fabric, to obtain evenness in milling, each 
counts or thickness of yam must be of corresponding felting 
property ; (2) that if one yarn is single and the other folded or 
twisted, it is desirable that the latter should consist of two or 
more threads of the single yarn, and the degree of twist must 
not produce a folded thread of such hardness as to reduce mill¬ 
ing quality; (3) that in fabrics in which there is a necessary 
^ difference in the counts and quality of the yarn for fac^ and 
lining, only mvfderate milling should be practised, and this 
regulated according to the differencerin the charact^t of the 
yarns used. 
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Gojf Cloaking, with di iterant pattern, yarns, and finisli on each aide. 
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(61) Stitching and Tying of Double and Compound Weaves. 

In tile various classes of compound weaves, stitching, or the 
system of binding two or more cloths together, operates on felt¬ 
ing. It is a subject in which experimental research is needed. 
Some deductions may, however, be made from the series of 
examples given in h'igs. 56 to 61. They are woven in tiO skeins 
yarn with 75 threads and 94 picks per inch, and treated alike in 
the milling process. 

comparison may first he mad(ri)etween Figs. 5(i, 57 and 58, 



FTo.'56.— ^ Warp stiitpheh. Fu.. .17.- (^ Warp t^titches. 

B Wall ., 

the intersections on the face and hacking threads and picks being 
as follows:— 

TAHLK XVII. 

iNTKEtSBCTIONS OF DOUIII.B \VeaVES. 

llltri'.srctlim.s. 

TIirer.L. Picks. j 

■ i ■ i 

Face. Back ! Face. ' Back. [ 

] Plan 56. Sateen face and bick (warp | j 

i stitched) . ■ . . . 4 4 i 14 ■ 16 

I Plan" 57. Sateen face and hack ! 
j (douy.c stitched) . . .4 4 12 12 

I Plan 58. Sateen face and twill back i 

I (warp stitched) . . . . 4 8 14 j 12 

i_ _ _ __ __ I _ 

The relative, shrinkages in scouring and milling were:— 
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TABLE XVIII. 


SHRINKAGRa OF DODBLK WkAVBS. 



Scouring. 

Milting. 


Length. 

Wultb. 

Length. 

Width. 

Plan 50 

4-42 

4-61 

24-06 

26-15 

Plan 67 . 

4-71 

4-(i8 

18-86 

17-18 

Plan 58 . 

5-66 

615 

19-40 

27‘69 


The shrinkage in scouring is given, but it is the milling 
shrinkage which is suggestive. 



Fio. 58.—^ = AViirp stitches. Fio. M.—= Warp stitches. 

Dealing, in the fifst place, with the fabric from Plan 57, 
there is a less shrinkage in width and length than in the 
fabrics from Plans 56 and 58. Still, it is the weave structure 
with the smallest ruinber of intersections, and therefore, by the 
law of intersections, should give a cloth of the highest milling 
property. Stitching is, obviously, an additional influencing 
factor. TKe cloth,is double stitched, that is, the face bound to 
the back with both threads and picks. Thb result is a firmer 
. compound cloth than in single stitching, and one in which there 
is not the same facility of contraction in millii*g. 

A further comparisrvi of Wie effect of single and double stitch¬ 
ing is supplied in Plans 59, 60 and 61, the intersections being:— 
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TABLE XIX. 

Intersections in Compound Weaver, Single and Double Stitched. 




Intersections. 


Threads. 

Picks. 


Face. 

liack. 

Ftice. Back. 

Plan ,59. Twill face and back (warp 

— 



stitched). 

Plan GO. Twill face and back 

8 

6 

10 [ 12 

(double stitched) . 

Plan 01. 10-shaft twilled mat 

4 

4 

8 ; 8 

(warp stitched) .... 

8 

6 

10 12 

11 m \ \ \ % 


Lxnj_ 

Bi 1 tt B a 



m/mmmmmy. 

■ «bC ^ r^mr^L. 

m// - 

WaW^MK ^a I 

mmmmmmy/ 

i>!^ Ki r.KB' 

rai '< • ani 



m-// __ 

fj fAW^Am^Am^y 
K K K r^mrjm^Am^Am* 

B* ^ ^A fAm^A % 

8 b BB'^BB BBB'''%B:^i^ 

B'i ^B^^BB BBB/^BBBB 

Bi^ ^A ^B'jBW^B’tBr* 

i BB^B::;iB’<^ Bi^Br^BBBB 

^ ^A fM^A ^ ^BriB *4 

BBB^BBBB B:^<B?^B'^^^. 

m^mmmmm b^bbbbb^ 

^A WAmrAm^m^Vj ^ 

B^.BS^B^B^/ B^^iBBBBBf 


Fig. 60.—[^ = W&rp Btitohes. Fm. 61.—= Warp stitches, 

g = Weft „ r 

The weaves are again the same on face and liack with more 
intersections in the single stitched cloth, producing the following 
milling results r— Sbrpikage in 

Length and Width, 

PlanSO.21T5 27-69 

Plan 60 . 16-88 18-46 

PlanQl.7-6S 35-45 

The value of sfitching in modifying the effect of the inter¬ 
lacings is indicated by these examples. 

Analyse, in th^, second place. Plans od and 58, and 50 and 61. 
The weft shrinkage in both Figs. ,56 and 58 is about tlio same 
or only one degree less in Fig. 56 than Fig. 58. The intersections 
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on the face and backing picks are given in Table XVII. Com¬ 
paring the shrinkage in length, it is 24 per cent, in Plan 56 and 
19'4 in Plan 58, the backing threads in the latter weave having 
eight intersections as compared with four intersections in Plan 56. 

Plan 61 may be contrasted with Plan 56. It is a double 
10-shaft weave, but the arrangement of the stitching is the same 
as in Plan 56. There is only 7'68 per cent, shrinkage on the 
length, but .‘)5'4H on the width. There arc eight intersections on 
the face threads and six on the backing threads, against four on 
each in Plan 56, making a difference of 16’82 per cent, more felt¬ 
ing in the length in Plan 56 than in 61, but in width there is an 
increase in favour of the latter of 928 percent, the intersections 
on the face and backing picks in Plan 56 being thirty, and in 
Plan 61, twenty-two. 

In these comparisons, the ratio of shrinkage in length and 
width of the cloths from each weave is not considered, on account 
of the difficulty of securing the same pressure in the warp and 
weft directions in felting. 

Double cloths may also be stitched with centre warp, or centre 
weft, when the principles explained in relation to ordinary stitch¬ 
ing are applicable. If centre yarns are used for wadding purposes, 
the weave structure is not modified, these yarns lying between 
the face and backing fabrics, but they necessarily have an effect 
upon shrinkage according to the quality of material of which they 
are made. A woollen cgntre warp, for example, will increase the 
shrinkage property of a double fabric, whilst a cotton yarn will 
decrease this property in the cloth. 



CHAPTEK VII. 

FOLLINU AND MILLING MACHINERY. 

(62) “Fulling” and “Milling”. (K5) Routine in the Fulling Stocks and 
Milling Machine. (6i) Construction and IForking of the Fuller Stocks. 
(66) Milling Machines. (66) Routine of Milling. (67) Corrugated 
Guide Rollers. (68) Machines with Two or More Upper RoUei’s. (69) 
Duplex Machines. (70) Machines without Flanged Roller. (71) 
Mechanical Devices applied to the Spout. (79) Roller Milling Machine 
with Stampers in the Spout. (73) Principle of Combined Milling 
Machine and Stocks. (74) Combined Scouring and Milling. (7.6) Mil¬ 
ling without Artificial Compression. 

((>•2) ‘‘Fidlin()” and “ Miliiiui'’. 

These terms applied to fulling machinery have distinct mean¬ 
ings. Fulling relates mainly to the older form of machine or 
stocks, the design and construction of which were, no doubt, 
suggested by the method of tramping the cloth practised in 
ancient times. The term “Walker” fvas also used, and still 
obtains in the German “Walkmaschine”. “Milling” is de- 
scriptive of all kinds of machinery in which the felting routine 
consists of a series of compressions on thei piece or cloth. To 
full apd to mill are technically synonymous, both denoting the 
working on the fabric to increase compactness, solidity and 
wearing strength. Still, “fulling” literally signifies, as the 
French “fouler,”‘to tread, to press, as by the aytion of the 
stocks, and* thus improve the density of the woven fabric by 
felting, wherea3»“ milling ” is more indicative of the treatment 
the cloth undergoes in the 8ucces,sive operations in ihe .milling 
machine. 

‘( 120 ) 
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(63) Routine in the Fulling Stocks and Milling Machine. 

By both methods pressure is applied to the cloth, but in 
distinct ways. When fulling in the stocks, the piece or pieces, 
having been prepared by soaping, are placed in the trough T 
(Fig. 62) in a roll or ball form. The movement of the cloth in 
this condition in fulling is one of turning under the hammering, 
pounding or tramping of the stock fallers. The process is 
simple in character. The same amount of force is directed on 



tbe length and width of the piece. Shrinkage decreases the 
superficial space occupied by the piece, and has the effect of in¬ 
creasing the distance*traversed by the fallens, and the force of 
impact with the cloth. In other words, when the piecSs are 
first put in tlje stocks they have the greatest bulk, the move¬ 
ment of the fallers bfeing the minimum, hut this'increases with 
the felting. ’The bursting pressure (ie. the fulling condition) is 
, thus maintained. 

This jroutinc may be contrasted with that ^laracteristic of 
j the milling machine. TTie fitting on the length and width of 
the pieces is performed in separate parts of the machine, the 
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process being a compound one. Firstly, as the piece, in a rope 
form, passes through a neck or guide and between a pair of 
squeezing rollers, the pressure is on the weft line of the fabric; 
secondly, the piece is cuttled and held momentarily in lengths 
in the spout, the lid of which is weighted according to the 
amount of felting required. There is, thus, compression on 
the weft, followed by compression on the warp direction of 
the cloth, under which there is, first, shrinkage mainly on the 
former, and second, mainly on the latter. In each process 
there is also some felting in both length and width. 

Greater equality of felting, in warp and weft of the cloth, 
results in the stocks than in the milling machine. Another ad¬ 
vantage of the stocks is less liability to produce marks and 
detects, particularly creases or mill rigs. Eunning the pieces in 
length, and necessarily in folds, in the ordinary machine, is some¬ 
times the cause of rig marks, especially in (Irossbred-yarn fabrics. 
If such faults commence at an early stage in milling, they may 
result in creases irregularly distributed throughout the piece. 
The chief advantage of the milling machine over the slocks is 
in economy, one machine doing the work of several stocks. 
Still, in felting pieces of a Crossbred quality, or any class of 
fabrics which have a disposition to rig, by running in the same 
set of folds during the process, it is an advantage to treat 
them in the stocks before felting in the milling machine. This 
preparatory fulling imparts a condition to the pieces which 
prevents rig marks, and, at the same time, equalises felting. 

(1)4) Construction and Working of the Falter Stocks 

Fig. 62 is a section of the ordinary type of fulling stocks, 
which occupies a floor space of 12 ft. by 41 ft. Fjach pair of 
fallers varies in width from 18 ins. to 28 ins. at the bottom, and are 
driven by one* tappet shaft, suitable foundations A, B, D, F, 
and H being made and the tappet wheel let partially into the 
floor as shdwih 

The tappetdj three on each side of the tappet wheel E, raise 
the fallers which drop by gravity. The approximate Bpeed of 
the tappet wheel is 13 reyolutions per minute, imparting 78 
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strokes of the fallers on the piece at each revolution. The 
fallers operate on the pieces in the trough T, in two ways. First, 
they pound the cloth, and second, keep it in constant movement," 
forcing it against the curved rear portion of the trough. 

There are some modifications of this simple mechanism, 
such as driving the fallers automatically, and the use of three 
fallers instead of two. In the Grosselin stocks, the two outside 
fallers alternate in action with the centre faller. The object is 
to obtain more frequent compression of the pieces and greater 
felting result. For this pur|)Ose, the Eussell fulling stocks is 
also constructed. It may be loaded with pieces at both ends. 
In the centre is the main driving shaft on which are eccentrics 
actuating the stock feet alternately from either side, forward 
and backward. At each end of the stocks there is a trough or 
box with curved hinged door, •i>;aiiist which the pieces are 
pounded in the felting operation. The capacity of the boxes 
may be reduced by bringing them nearer to the central shaft. 

In the original form of stocks, as pointed out, the fallers are 
lifted a certain distance, released, and allowed to drop by their 
own weight. When the action of the fallers is governed by 
crank or eccentric gearing, the growing force of the impact with 
the gradually decreasing bulk of the pieces is not a natural 
sequence as in the faller stocks. By devising means of adjusting 
the position of the parts operating the fallers, this drawback 
has been partially obviated. In the stocks sketched in Figs. 
63 and 64, there is a contrivance by which the fallers, during 
shrinkage of the cloth placed in part C, may be automatically 
brought into closer contact with their work. The position of the 
shaft B, on which the eccentrics carrying the fallers are fixed, can 
be advanced a distance of 13 inches. The turning of the wheel 
A (Fig. 63) by connective gearing alters the shaft from G to F 
(Big, 54) and, necessa^'ily, the stock feet B and 1),*I) indicating 
the position of the fallers when the shaft is at f, and E when 
the sliaJt is fixed at G. By this arrangement, the felting of the 
cloth can be uniformly maintained, and pieces of Varying length 
and weigk^s can be treated* • 

* A second method of automatical^ controlling the action of 
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the fellers, consists in crank driving, and connecting arms or 
levers v/hich may be varied in length. In each system, in order 
to have increasing compression on the pieces throughout the 



operation of fulling, the fallers are, at intervals, mechanically 
adjusted, but in the original faller stocks no such adjustment is 
required. 



(65) Milling Machines. 

V 

Fig. 65 is'an illustration, Fig. 66 a side elevation, and Fig. 
67 a front elevation of the ordinary type of milling machine. 
Fig. 68 is a view of a milling plant. 
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The machine is 4i ft. wide, 8^ ft. long and 7 ft. high, the 
speed of the shaft being about 80 revolutions per minute. The 
main parts of the machine, Fig. (‘>7, are the knocking-off motion K,' 



Fio. B.5. , 

K and C, flanged roller, B, pressure roller B', the neck or 
throat N, and the parts for milling in length, shotfrn in Fig. 
09. The pieces pass through the divisions in tbfe board K, over 
the guide roller G, between the rollers B and B\ through the 
spout S, Fig. 69, and into the bottonj of the machine. Should the 
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pieces for any cause get fast in the machine, the board K rises, 
and by the connections C, removes the .strap from the fast pulley 
P, on to the loose puUey P'. As shown, the two rollers B and 
B' are driven by spur wheels, A being on the main or central 



Fici. 66. 


driving shaft and gearing with A* (Pig. 66). The upper roller B* 
fits within the flanges of B (Fig. 67), and receives pressure 
from the levers'L, L' (Fig- 66). This is not the commpn device 
for weighting. It has been designed in the Textile Department 
of the Leeds University for experimental work, and for the 
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Fig. 68.—Plant of Milling machines. 
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regulation and registering of the‘weight transmitted by means 
of the upper roller on the pieces. Usually, the part F—dupli¬ 
cated at the other side of the machine—fixed on the shaft of 
wheel A', by spring arrangement is made to increase or 
diminish the pressure on the flanged roller. 

In Fig. 69, the arrangement for weighting the lid and retain¬ 
ing the pieces in successive lengths in a cuttled state, is shown. 
The lever C, secured to D, is on the end of the shaft of roller B^. 



Having applied the necessary quantity of soapy solution to 
the pieces, they are passed through the apertures 1 to 4 in the* 
board K (Fig. 67) over the guide (x and into the neck N. Here 
they run through a diminishing space to the nip of the squeezing 
rollers, pressure being chiefly on the weft direction of the fabric. 
They are, iu this manner, guided and kept within-the •flanges 
of the roller B. the degree of shrinkage depending Mechanically 
upon the resistance of the upper roller B*. 

The weight W (Fig. 69) is increased to give additional 
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Fib. 70.—Int«rior of milLng machine, 
epringe, B' = upper roller, D = lid, SJ= side'of spout. 
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shrinkage in the length of the pieces, which cuttle in folds when 
held by the lid D of the spout S, remaining thus until the ac» 



. Fro. 71. 

E = springs, B' = upper roller, D = lid, S = spout Hide. 

cumulateil length lifts the lid and travels forward to the lower 
‘part of the machine. This action is illustrated in the two viewa 
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of the interior of the machine given in I'igs 70 and 71, the 
.back part, and also the upper portion of the framework having 
been removed. The former shows the cloth as it passes from 
the spout under pressure of the lid, and the latter, the cuttling 
of the cloth in the spout, the lid being turned back for this 
purpose. It will be seen how on the pieces immediately being 
released from the squeezing rollers, they fill the spout, cuttling 
or accumulating in folds. This is conducive to felting on the 
length, especially when the lid is heavily weighted. In Tig. 70, a 
length of the cloth has just been forced from the spout, with 
the lid in normal working position, to repeat the retaining and 
pressing action on the cloth in process of cuttling in the spout. 

(66) Routine of Millini). 

The passage of the cloth through the machine may be briefly 
described. The pieces, as seen in Fig. 72, pass through the 
knocking-off board K, over the guide roller and through the 
neck into the spout (Figs. 69,70 and 71). From her(! they move 
in a cuttled form down the sloping end of the machine, in which 
condition a certain amount of shrinkage transpires. This varies 
with the length and weight of the pieces, these being factors 
which affect the pressure on the folded condition of the cloth. 

It will be observed, that by this routine the pieces are com¬ 
pressed at several stages, and in different ways. First, in 
running through the spaces in the knocking-off board, next 
between the horizontal guide rollers, if two are used, and in 
some machines between vertical guide rollers to be compressed 
in’the neck or throat, followed by similar action between the 
squeezing rollers, then the shrinkage in length in the spout, and, 
finally, as the pieces travel into the lower part of the machine. 
Felting takes place wherever pressure or cuttling is applied, 
so that there are only the lengths of cloth between the spout 
and the rear end of the machine, the* front of the machine 
from the bottom to the knocking-off board, and from thq latter 
to the guid? rollers, where felting is not actually forced by 
mechanical action. The frequent repetition of thfese qperations, 
•continued during periods varying with the amount of felting 
necessary, produce and rdaintain felting conditions. 



Fiu. 72.—Hemtner’s milling niHohine. 

outbi^e pieces, when they run direct to the neclf over a simple 
guide roller, travel at a different angle from the pfeces in spaces 
2 and 3! This may pro’duce ballooning and knotting of the 
pieces. In Whiteley’s machine, a .pair of corrugated guide 
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(it, 

rollers G and G' (Fig. 73) are useful in removing this def^ fQj. 
and also in acquiring some additional shrinkage on the clot’of tJjg 
each round through the machine. The constructionje seen in 
machine, and the relation of the parts to each other, toocking-off 
the side elevation (Fig. 74). Passing through the ]_ 
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compound 'roller crushing on feie pieces is effective both as a 
factor in milling and in preventing rig marks. 



(68) Machines with Two or More Upper Rollers. 

Several English and Continental makers of milling machines 
have adopted the plan of placing tvro or three toilers over the 
main squeezing roller,’with the object of more frequently 
crushing the pieces than if only .one roller were used. A 
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common and simple method of driving such rollers is by spur- 
wheel gearing, but in the Hemmer and Kemmerich machines 



other devices are applied, namely, those sketched in Figs. 75 
and 76. In both, the idea is ft) obtain‘a positive uniform drive, , 
and yet one of some give or .elasticity in the relation of the upper 
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rollers to the surface of the lower roller. With the use of spur 
wheels, such rollers may only be lifted by the cloth to the extenji 
of keeping the wheels in gear with each other. Both rollers are 



nndeV pressure due to weights or springs. In the fwo drives 
(Figs. 75 an4 76) there is, possibly, more elasticity^f vertical dis- 
placemdht of rollers B tod B' (Fig. 69) with a constant and 
uniform speed. As seen in Fig. 75,, the pressure is applied to 





138 THE FINISHING OF TEXTILE FABRICS. 

rollers and by the driving strap passing first round the 
pulley A on the central shaft, over the two upper pulleys, and 
under the pulley P on lever L weighted or tensioned by 
spring. This method of driving is also shown in the view of the 
Hemmer machine (Fig. 72).' 

In Fig. 76, the pressure rollers are carried on levers L 
fulcrumed at F. This lever is connected by links to weight 
levers L* and L“. (The connecting rods E, E* communicate 
with the mechanism for putting the machine out of action.) 



Th^ positive drive is obtained by chain gearing. The chain 0 
passes round W on the main shaft, and on the shaft of the 
ctarying lever L. Connection wheel drive is direct from this 
shaft, with wheels W’ and on the shafts of rollers A* and 
A“. The di^ance of the pressure rollers from the bottom 
roller can be mechanically adjusted, and the former may, also, 
change angulajly in relation to the fulcrum F of lever L! ’.Jbics 

(69) Duplex Machines. 

4 • 

Two types of duplex machines, very different, m construc¬ 
tion, are sketched in Fig. 77 and Fig. 78. In Whiteley’s 
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machine (Fig. 77) there are two pairs of rollers, the first pair 
A, AS bearing the same relation to the guide rollers, neck an^ 
spout, as in the ordinary milling machine. The supplementary 
rollers A*, A’ are placed at the rear of the spout. Both pairs 
of rollers are under spring control. Milling is the same as in 
the ordinary machine until rollers A‘S A’ are reached. These 
rollers are eighteen or more inches from end to end, to allow 
lateral spreading or opening out of the pieces. On leaving the 
spout, the pieces, before passing into the lower part of the 
machine, are subjected to horizontal crush or pressure, varied 
by the degree of felting required on the weft. 

This additional feature of the machine has two effects; 
roller action after cuttling warp ways in the spout, and supple¬ 
mentary felting weft ways. There is, first, shrinkage due to 
passing through the neck, and over the flanged roller, both of 
which are on the weft, as explained; second, felting on the 
warp; and third, felting on the weft. 

The milling action is also varied in character and amount, 
in the class of machine sketched in Fig. 78. By following the 
routine of the cloth, the nature of the compound felting which 
is produced will be understood. There are two pairs of main 
squeezing rollers, with supplementary horizontal and vertical 
rollers, as well as the usual felting m the spout. From roller 
G, the pieces are compressed by vertical rollers B, and enter 
the neck N of the machine, pass forward to the squeezing rollers 
A, A*, and A^ A®, whicli are ordinary rollers without flanges, 
and some eighteen inches wide. From the first pair. A, A‘,^ the 
pieces run between the vertical rollers B^ (only the rear one 
shown) to the seconu»pair of horizontal rollers A*', A’, and into 
the spout S. 

There are several mechanical compressions at various 
stages in the milling routine. First, between vertical rollers, 
the cloth being made to spread within certain limits vertically, 
unde’r transverse pressure; second, in the neck, where the 
pressure is on both warp and weft of the pieces; •third, between 
the first pair of squeezihg rolleA; fourth, between the second 
pair of vertical rollers; fifth, repetition of the third process 
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between rollers and A®; sixth, chief shrinkage in the spout 
9 n the warp way of the cloth. 

In the Hemmer machine, the pairs of squeezing rollers 
may be run at the same or different speeds. This allows, first, 
of the pieces being tensioned in length during milling; and 
second, of an auxiliary felting by the accumulation of the cloth 
on a board fixed between the two pairs of rollers. Over the 
board there is a tongue, so that a certain amount of pressure 
may be applied as the cloth passes to the second pair of rollers. 



Tensioning of the pieces between the rollers may be satis- 
factprily (lone when 1 ittle milling is required on the warp, as, 
for example, in treating pieces made with worsted warp and 
woollen weft, and in which the object is to retain, as near as 
po^ible, the scoured length, effecting the shrinkage in the 
width. 

In these duplex machines, diversity of felting action is 
provided. This must increase the amount of felting possible 
fn a given time, and be more economical in results than the 
single type of' machine. But there are other advantages, 
namely, more even milling, ahd less liability to produce rig 
marks and faults. With fhe diversity of roller action, there 
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must be frequent changing iiY the relative positions of the 
layers of fabric. The pieces may, in this way, be run and 
milled continuously iij length, with little possibility of defects 
arising in the cloth. 

(70) Machines without Flanf/ed Roller, ‘ 

The use of a flanged roller with one or more upper rollers 
fitting between the flanges, is a sound principle of construction 
in milling machines. One advantage is that the pieces are 
forcibly held within the width of the flanges when under heavy 
vertical pressure. This secures rapid felting, but may also be 
the cause of faulty work. If there is not sufficient weight on 
roller (Fig. 67) the pieces are liable to get over the edges of 
the flanges, or should the lid, in consequence of the weight 
applied, be too operative, the spout becomes overloaded. Such 
defects can, as a rule, be obviated by proper regulation of the 
weight and length of cloth put in the machine, and of the 
pressure on the squeezing rollers and the lid of the spout. 

Several other forms of rollers are also used in milling 
machines, such as corrugated, concave and convex, and plain 
surfaced. In the machine described (Fig. 78) the squeezing 
rollers are plain, but wide enough to prevent the pieces spread¬ 
ing over the ends, when passing between the rollers. The 
vertical guide rollers in front of the squeezing rollers in this 
type of machine, have the effect of maintaining the pieces in a 
compressed and central position. 

In the Hemmer tandem machine, rollers of different con¬ 
struction are used for the front and back pair. The first ‘pair 
may be corrugated circumferentially, and the second pair trans¬ 
versely to the circumference, the recesses of the lower rolle^ in 
each pair being opposite the raised portions in the upper roller. 
Neither of these systems of milling gives that lateral or side pres¬ 
sure which is such an important feature when Ihe pieces are 
held. Within a pair of flanges and subjected to vertical pressure. 

(71), Mechanical Devices applied to th» Spout. 

The spoqt is an essential par? of ail milling machines for ac¬ 
quiring felting in length. Ordinarily, the spout lid is weighted. 
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In some machines, e.g. Kilburn’s, the sides may also be made 
to oscillate, and a hinged portion of the lid may operate upon 
the cloth vertically. In neither of these modifications is there 
any change in the form of, or additions to, the spout. 

Increased felting is made possible by two devices; first, the 
introduction of a series of rollers into the spout; and second, of 
pounding or hammering mechanism. The object of both is to 



add to the felting capacity of the machinp, and also to change 
the-condition of the layers of cloth formed between the squeez¬ 
ing rollers. 

Kilburn’s improvement (Fig. 79) consists of two series of 
rollers, the lower five, and the upper series three in number. 
These are placed at the rear end of the spout, and form a 
supplementary part of it. The three upper rollers are linked 
together and mounted on the uprights P, P*, which are weighted, 
so that the felting action imparted to the cloth is adjustable. 
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In the milling of heavy cloths this arrangement has been found 
satisfactory. In Preston’s machine, a large corrugated roller is 
fixed below the end of the spout, and three smaller rollers, alsd) 
corrugated, arranged triangularly over this roller. These re¬ 
tard the progress of the cloth, holding it, for a period, cuttled 
in the spout. The pressure of the rollers on the pieces, and 



Fra. 80 .—Crossetiand Debatisse milling machine. 


their retarding and milling action, can be modified by lever 
and crank gearing. • 

Another machine (Figs. 80 and 81) in which rollers are fixed 
in a frame and operated in the spout, is constrUcted'by Crosset 
and Debatisse. Such rollers, with the method bf regulation of 
the pressure on the fabric, form two of the principal features of 
the machine, but there are other important mechanical details. 
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In the first place, the adjustment of the upper squeezing 
roller, and that of the rollers in the spout, may bo done from 
the front of the machine by wheel and handle. The method of 
driving the top roller is also different from that of other 



Fid. 81. 


machines. , On the shaft of roller A (Fig. 81) there is a toothed 
wheel P, which, through two intermediate pinions P', P^, drives 
the toothed wheel P^ on the opd of thp upper roller Ah The 
point of gear of this wheel with the upper pinion maybe varied. 
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The shalt ot the upper roller A* is carried by levers L and 
L' (Fig. 80). The rai,sing or lowering of the roller is dpne 
by turning the handb 11 (P’ig. 81) fixed on the shaft F, which 
through levers and connections (!, D and Fj, may increase or 
lessen the pressure on the upper roller, by the action of the 
springs at either side of the machine. 

A second features is the upper trough, ST (Fig. 80) which 
may be used for soaping or scouring. Assuming that it is used 
for soaping prior to milling, that is, to get the pieces evenly 
saturated, by turning the shaft on which the eccentric E is fixed, 
the board L'* is lowered, and the hinged portion of the spout S' 
falls below the eccentric, so that the pieces instead of )'unning, 
as seen, over the slide L®, may pass direct into the upper trough 
ST. 

But the chief characteristics nf the machine ai'e the rollers 
1, 2, 3, and their action in the spout. These are fastened 
together hy cross-bars, and suspended on the uprights N, N', 
at the top of which are carried bevel wheels gearing with 
the wluiels on shafts H and (t. The distance of the rollers 
from th(! base of the spout S, can be adjusted by the handle, 
through the thread portion cf the uj)rights N, N'. As the re¬ 
gulators for N, N' are independent, roller 3 may be brought 
nearer to the bottom ot the spout than roller 1, and the resistance 
oflered to the piece increased. The roller action has a certain 
changing effect on the, piece, which is not present in the use 
of an ordinary spout lid, and also adds to the fulling pro¬ 
cess. , 

The routine of the cloth is indicated by the arrows. The 
pieces pass through’the wringer or knocking-off board W, of 
which parts a and b are adjustable, so that the space mtfy be 
altered with the thickness of the cloth to be milled. There are 
several sections in the wringer. The pieces thdh pass over the 
guide roller, and through the throat and squeezing rollers to 
the.spoui 8, where they are subjected to the roller fulling, with 
th(^ hinged part of the spout S' fixed as showif, over the guide 
^ .board L* and into the lower trotfgh MT. 


10 



over of the pieces for the prfiventiofi of defects, aa -well as to^ 
produce increased felting. The two systems in Figs. 82, >83 
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and 84 shoW methods approaching, in principle, the action of 
the faller stocks. There is, in addition to the milling, whiph ia 



Fia. 83.—GroBselin’fi Compound Milling Macf|jne. 

performed in the centre parts of the machine, a pounding or 
“beating of the cloth, whilst in cuttjpd form, in a portion of the 
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spout. There can be no doubt 4s to the increased fulling result 
effected by this form of mechanism, Tt will be seen later, how, 
as a further development of this idea, milling machines are also 
made, in which automatic fallers operate on the cloth after it 
leaves the spout, during accumulation in a receivon. 

Taking the Grosselin machine (Figs. 82 and 88) the primary 
improvement is the use of vertical beaters, which are actuated by 
crank shaft L and arm connections D, I)'. Fig. 82 is an end 
elevation of the machine, and Fig. 83 a front elevation. The 
machine is driven in the usual way. The pulleys P and F' are 
on the main shaft of the flanged roller, on the opposite end of 
which is the pulley K, which by belt drives the pulley on the 
crank shaft L. This, by clutch gearing, imparts motion to the 
crank shaft and the beaters. This method of driving makes it 
feasible to stop the hied rollers, as in the ordinary machine, when 
the pieces being milled become knotted, and for the crank shaft 
and beaters to continue for a short time in nrotion, owing to the 
impetus of the fly wheel J. 

In one construction the piece is pushed forward, on being 
liberated by the delivery rollers, by propellers 1’, T’, into the 
receiver V. Those propellers are actuated hy cam G on the 
crank shaft L, by levers C, Cb the retarding movement being 
effected by springs I. The lid, F, of the spout (Fig. 82), is a r<;- 
taining lever or plate, resisting the forward jirogress of the cloth. 
This part F is coirnected by rod K‘ to weighted lever "VV’. Section 
E, which retains the fabric in the spout S. is fulcrumed on the 
uppej: shaft in the same way as the spout lid, and is weighted 
through connecting rod H and the levers L* and L-. 

The operation of the beaters B, B’ (Fig.’83) is direct from the 
crahk shaft L, beater B being shown in the bottom position, 
and beater B* in the top position, and the propellers T‘ in the 
forward, and T in the backward position. Necessarily, the 
propellers must be timed with the beaters, that is to say, moved 
forward when the beaters come into the position B. .The 
beaters are shaded at the bottom as shown, which has the effect 
of pressing the cloth inwards, ^ir froni one beater to Nie other, 
ae it is operated upon in the receiver V. 
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The process of milling is the same here as far as section S, 
or the miniature spout. It is in the portion V where the.copa- 
pound action of the l)eaters and propellers takes place. The 
beaters rise and fall alternately, pressing the cloth laterally from 
the sides of V to the centre. At the same time, the propellers 
force the cloth against the pr(!ssure lid F, which retains it in the 
receiver V, hy the weights on levers L‘ and L-. 

The machine is well designed and automatic in action; the 
beaters and propellers coming in contact with the cloth alter¬ 
nately, the beaters hammering or beating the cloth, and the 
propellers pushing it, by cam movement, forward. In this way 
the felting action of the milling machine is done between the 
flanged and upper rollers, and also in the cuttling in the 
spout, with th(^ supplementary felting or fulling performed by 
the beaters and propellers, whilst the cloth is retained in the 
receiver V. 

The chief features in the McLardie machine (Fig. 84) are, the 
method of operating the beaters or plungers, and their position 
in the spout. In the Grosselm apparatus they are placed at the 
end of the spout, but here immediately behind the squeezing 
rollers, and act upon the pieces as they are liberated by the 
latter. The cloth during cuttling is pounded vertically. This 
has not only a fulling effect, but also causes the pieces to be 
constantly changing positions as they pass through the spout. 

Fig. 84 is an end elcijation of a two-faller machine, but three 
or more sections may be used, increasing the fulling output, 
The beaters B, B‘, are driven positively by the crank shaft A, A', 
to which they are connected by arms D, Bk These are regu¬ 
lated as to the pressure they apply to the cloth, by springs. 
Each plunger B is corrugated underneath, and also the spout 
base, in the part where they operate on the fabric. Attached to 
each beater is a hiifged lid, which is weighted, and retains the 
cloth in the spout. The cloth having been under the roller 
pressure, collects on section C, and is fulled by the plungers 
B, Bk rising and falling alternately, and running in slides S, S' 
.fixed to the sides of the* machme. It is then felted by the 
pressure of the spout lid whilst stilhin a cuttled form. 
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Pjd. 84.—McLardie’K Compound Milling Machine. 


of running the squeezing rollers at different speeds tt) suit the, 
qualities of fabrics being treated. P, P* are the loose and fast 
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belt pulleys.* At A' are fixed puUeys and P‘, which drive P* and 
P^ on the end of the flanged roller shaft; spur wheels W, W' 
turn the upper squeezing roller of the machine. * • 

(73) Principle of Combined Millim) Machine aild Stocks. 

• 

The practice is well understood of using the stocks and 
milling machine in combination, milling partially in the former 
and completing in the latter. The utility of this has been shown, 
but the ac(iuirement of both principles of felting in one machine 
is comparatively new. In a sense, milling machinery in which 
vertical stampers or hammers are used is a step towards this 
construction, for the common form of milling machine is adopted 
with the additional pounding mechanism. The advantage of, 
combining the roller or cylinder machine and stocks is obvious 
from the distinctive character of each system of felting. The 
older system is slow, but even in result; the newer system 
economical, and rendered more accurate and effective by the 
improvements referred to. 

In the duplex milling machines, though transverse and 
vertical roller pressure is applied with subsequent cuttling of 
the pieces, yet there is no substitute for the pounding action 
characteristic of the stocks. The “cover” of the fulled cloth, 
due to treatment in the stocks, is of a different quality to that 
obtained by compression in the milling machine. 

There is a difficulty in combining the two systems in the 
same machine, because the pieces in the milling machine and in 
the stocks are treated in different conditions; in one they are, 
running continuously, and in the other they are rolled in the 
ball form. To acquire a similar action in the milling machine 
as in the stocks, necessitates that in some part of the m&chine 
there should be a confined space, in which a sufficient length 
of cloth may be'compacted and worked upon by fallers. At 
the same time, the continuous passage of the cloth between 
tKe rollers is an essential; in other words, there must be inter¬ 
mittent felting, or rather fulling of successive and corresponding 
length’s of the piece by‘the stocks, and continuous action on the 
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pieces between the squeezing ra'lers. Several lengths of cloth 
must collect in the space in which the fallers operate, he sub¬ 
jected to their action fo)- a short time, and then released, other 
lengths of cloth following successively. To do this a new type 



of machine, with the essentials of an ordinary milling machine, 
is necessary. • 

Preston’s machine, sketched i& Fig. 86, comprises the ordinary 
milling parts with vertical fallgrs. One of the principal features 


Fi«. 85.—Preston’s CJombined Milling Machine ami Stocks. 
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is the receivfcv K, with adjnstabte lower portion J, and upper or 
side portions H, H*, H-. In the stocks, the pieces ar(; con¬ 
stantly being turned over, which secures even felting, but this* is 
not possible, when the pieces are subjected to roller^and I'aller 
action alternately. In this case, though it is ri('cossary,that the 
pieces should be held in the space K under falltn- action, F, F', still 
the inechanical parts limiting this space should not be absolutely 
rigid. During the running of the machine, this section K must 
be filled by intermittent feeding from tlu; spout S, maintaining 
a constant supply of cloth. The fallers, ojierating upon the 
cuttled pieces, press them closer and closcu- together as they 
pass towards point N. When the layers of fabric are so com¬ 
pactly forced together that the faller action has no further 
compressing effect, part H rises, lifting the weights W‘, and 
a length of cloth escapes. 'This fulling intermittently, in the re¬ 
ceiver K, cuttling and forcing the layers of fabrics into more 
compact relation, continues throughout the milling operation. 

The regulation of these parts is done mechanically. The 
hinged section H is adjusted by chain 0, chain wheel C* and 
the shaft C", the worm wheel (F which gears into the wheel 
Cb The less the weight and thickness of the cloth, the less the 
distance of H from J at point N. J is adjusted by shaft D\ 
carrying a worm wheel gearing into the tappet wheel D, so that 
by turning this at D-', the movalile part J may be highered or 
lowered. IT is similarl}' altered by turning C^, closing or open¬ 
ing the space through which the pieces pass into the bottom of 
the machine. H- is also adjustable, having a cross shaft, 
through the divisions of which locking pins may pass into 
part L. 

The driving of tbe fallers is done by crank shaft on whetel I, 
turned by strap from the pulley on the shaft of roller B. Through 
the upright arms II, M', alternate movement fs given to the 
fallers F, Fb The routine of the pieces in the running of the 
maohihe is seen from the arrows, (i being guidp toIIcts. 

For the felting of heavy cloths, such as Wish friezes, and 
where tbte process is required to^e rapid, this duplex milling is 
effective. The combination of tha roller milling with that of 
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the stocks, also frequently changes the relation of the lengths of 
fabric, and in this way proves a preventative to rig marks,' 
producing, at the same time, good fulling quality in the 
cloth. 

(74) Milling Apparatus Applied to the Scourer. 

In scouring machines, certain modifications are applied 
which induce some felting. For fabrics in which only light 
milling is nt^cessary, such as costumes and tweeds, various forms 
of combined machines are used. 

Kilburn’s machine has already been rcderrcd to, but it is 
more of the character of a milling machine than of a scourer 
to which special apparatus of a simple construction has been 
applied, to obtain a degree of milling. 

The invention of Bailey (Fig. 86) consists in removing the 
draft board from the scourer, and substituting in its place a 
number of guides or necks N, similar to the throat in the milling 
machine. This results in squeezing the pieces in the folded 
condition each time they ])ass through the machine, in 
addition to the pressure applied between tlie main scouring 
rollers. Cross-drafting of the pieces may be practised as in 
the “scourer”. 

There is an advantage in this method, in dealing with 
fabrics of the light Cheviot type where bright colours are used, 
as in one and the same operation tin, pieces are scoured and 
felted to a sufficient degree. One process is thereby saved, and 
this "should leave the fabrics with a cleaner tone, than if they 
were, in the first place, scoured and washcd-off, and subsequently 
mil,led and rewashed-off. 

(75) Milling withoiU Artificial Compression. 

In the several methods of felting described, mechanical 
pressure on the cloth has been an essential feature. Tf -it is 
feasible to mill without such compression, pounding or hammer- 
iijg and friction, the fabric w6uld suffer to a minimufn degree. 
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in the waste of fibre or flock. 'A measure of fulling is, no doubt, 
possible, in woollen and worsted fabrics, when saturatgd with 
soapy solution, by simply running between squeezing roflers, 
and retaining, behind such rollers, lengths of the cloth m cuttles 
or folds. But this is not the milling characteristic obtained in 
heavy cloths in faller stocks or the milling machine. There are 
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some varieties of fabrics manufactured in which light milling or 
shrinkage is only‘necessary, and which, durinfj milling, it is an 
advantage to run full width. Worsted serges, and worsted warp 
and 'woollen weft Vicunas, and other classes.of worsted fabrics 
in which.some milling improwis the finisheft result, should be 
treated by this method? * 
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The machine (Fig. 87) of Tinker and Arran, is for the com- 
oined purpose of scouring, milling and crabbing. It consists of 
bhe’main trough T, shaped as in a milling machine, of the upper 
srough T' used as in scouring, and washing-off, of the sijueezing 
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rollers B, Bh and of perforated rollers for blowing the piece 
with steam. ' The jabrics may be run full width, or in the'rope 
condition, in whith case they are treated as in scouring, with 
the usual draft board. Perhaps uhe chief utility of the machine 
is in the felting of pieces full width, when they pass over guide 
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roller from the bottom of tho trough T, hetweeu rollers B, B*, 
and cuttle on the board D. The shrinkage is regulated hy the 
angle at which this board is fixed, and the amount of cfoth 
which is retained in a folded state from the nip of the rollers B, 
B^, to the end of the board ]), (In the drawing, a p^rt of the 
frame-work has been removed to show the effect of raising D, 
and the cuttling of the pieces), A supplementary fulling board" 
K, may be further made to retain the pieces passing from D 
down the sloping frame-work to the bottom of T. When scour¬ 
ing, the hinged board D is lowered, and the pieces [)ass from 
B, B\ into the lower part of the machine!, thence to guide 
rollers I'', the pressure on B being adjusted by wheel J, After 
scouring, one method consists in running the pieces on to the 
perforated roller and blowing with steam, rewinding on to a 
second roller from the opposite end, and reblowing, which has 
the eff(!ct of fixing, setting and levelling the fabric prior to mil¬ 
ling, Milling, however, may be the only process in some classes 
of finish after scouring; but in worsteds and Crossbred-yarn 
fabrics, it is desirable to crab or blow before milling. 



CHAPTEB VIII. 

THE THEORY OF RAISING. 

(76) Treatment of the Cloth. (77) Condition of the Cloth. (78) Dry 
Raising. (79) Damp and Wet Raising. (80) Ihiising Determined by the 
Degree of Felting. (81) Quality of the Material and the Raised Re.sult. 
(82) Riiising and Weave Structure. (83) Quality of the Fibre and Yarn 
Structure. (84) Raising of Fabrics in which Special or Fancy Y'arns are 
used. 

(70) Treatment of the Cloth. 

Eaisikg lias already been defined, and its action on tlie cloth 
explained. It is understood how, in this process, an otherwise 
thready surface is, by degrees, covered with fibre, tenned the 
pile of the cloth. In some raised fabrics, this pile resembles 
that obtained in weaving: but, whereas in weaving, the pile is 
the result of cutting floats of either warp or weft yarns, causing 
the ends of the threads thus produced to project vertically from 
the foundation of the texture; in raising, the pile is the result of 
combing the extraneous fibre on to the surface of the cloth. In 
the manufacture of certain classes of rugs, the pile developed 
by raising is similar in character to that due to the operation of 
weaving, but it has not the same permanent effect. 

The method of treating the cloth varies in routine, and also 
according to its condition of moisture. Eaising as shown (Pars. 
25 and 26) may be on the warp, weft, or both warp and wQft, 
and the piece may be dry, damp, or wet. 

The objects of raising are^ by the action of the, points of 
the teazles or card-wire, to disturb, raise up, and straighten the 
(158) 
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fibres on the surface of the fabric; and second, to produce a 
definite character of pile, such as the rough pile in the melton, 
the velvet pile in rugs, and the smooth dress-face pile in doeskfhs 
and beavers. The action of the raising points in relation to the 
surface of the cloth may b(!:— 

(1) The raising points may move in the opposite direction 
and have a higher superficial speed than the cloth, as in the 
Eaisiug Gig (Fig. 118). 

(2) In card-raising machines, the card-covered rollers and 
the points of the clothing may be in the same direction as the 
cloth, with the rollers having a higher superficial speed than 
the latter. 

(3) The cloth may he acted upon in two ways alternately; 
e.tj., both series of rollers may travel against the cloth, but the 
points of the card-clothing act upon the piece in one series, 
and the back of the card-wire in the other series of rollers. 

In the first of these methods (Gig machine), the raising 
points resist the forward movement of the piece, combing and 
straightening the fibres; in the second, they draft through the 
fibres; and in the third, there is compound action, both 
methods of raising taking place in succession. 

(77) Condition of the Cloth. 

In the process of raising, the condition of the cloth as to 
moisture has an imporl^nt effect upon the fulness and quality 
of the pile of fibres. This is the case in different classes of 
material, e.g., short, medium, and long-stapled wools, mqhair, 
alpaca, and camel’s hair. In a fabiic raised dry, the pile of 
fibres is comparativefy rough, and may be readily removed in 
cutting; if damp, the fibres are laid in one direction, and do'not 
form what is termed a " velvet ” or vertical pile. Certain makes 
of fabrics, as that illustrated in Fig. 89, in the fiianufacture of 
which a more or less lustrous material is used, raising wet gives 
a wavy, undulated appearance; should the samn fabric be raised 
d'ry, no wayiness would result, Imt a loose, rou^h shag of fibres. 

• Each condition— dry, moist or damp, and wet—-has a specific 
effect and requires to be considered^separately. 
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(78) Dry Raising. 

D"y raising lifts or gets up the fibre on to the surface of the 
texture, so that in the cutting operation the weave and pattern 
due to colour may be clearly brought out. Several classes of 



88.—Weave for Pattern HI). 

costume and suiting cloths in Cheviot, Saxony and Crossbred 
yarns are tri'ated in this way. Fig. 1)0 is a fabric which has, 
in Section A, been raised dry and cut, hut raised and not cut in 
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Section B. The difference in the distinctness of the textural 
effect is quite marked. In A, both warp and weft threads may 
be seen, and the details of the style, colour and texture are 
pronounced. These are features which dry raising |hcnld give 
in fabrics, in consequence of the cutting process. When the 
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fabrics are taken direct from‘tentering after milling, to the 
cutting, which is done to obtain a comparatively rough, fibrous 
finish, cutting mainly clears the face of the cloth of straggling 
and loose fibre, and even if the operation is repeated, fails to 
produce the character of surface seen in Section A. Jn fabtics 
milled to a small degree, a certain amount of balk or loose fibre 
develops on the surface, and this can only be effectively removed 
by first raising dry, and then treating on the cutting machine. 
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The nature of the cloth, woollen or worsted,' may modify .the 
distinctness of result, but not the comparative effect of cutting 
prior to, and after raising. The explanation of dry raising 
having such a different effect from raising damp, is, that the 
wool fibres, when subjected to friction in a dry condition, 
develop a degree of electricity that renders the wobl less pliable 
to the, combing action of the teazles. The fibres resist the 
raising points so far as laying, straightening, and fixing them 
in a uniform direction, hut are, jSossibly, as much drawn from 
the surface of the threads, providing the point of contact with 
the teazles is equal to that in rd sing.the cloth in a damp state. 
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(71)) Damp and WH Raisiwj. 

•As seen, dry raising operates on the tangled mass ot fibre, 
the result of milling, hut it it is essential that the fibre should 
not only be raised, but combed and straightened, then the cloth 
must he, more or less, in a damp condition. The term, damp, 
is used here as distinct from the term, wet, which condition im¬ 
parts another quality to the fibrous surface obtained. The 
dampness of the fabric does not lessen the eftectiveness of the 
raising points when brought in contact with the cloth, but the 
fibres are drawn in a line, and in consequence of being 
straightened and worked in om; direction, a face or lustre is ac¬ 
quired on the textni'c. It follows, that all di'i's.s-face cloths are, 
in the raising process, treated in this condition. By raising the 
piec(^ from the beginning to the finishing end, reversing and 
repeating the operation several times in succession, a full pile 
of fibres is obtained, and brightness of finish. 

Wet raising is the process which involves the greatest diver¬ 
sity of treatment in finishing. This will be understood if the 
raising routine of a woollen doeskin, or a beaver, is described. 
Finishing here, as regards raising, consists of treating the cloth 
several times at different stages of work. Prior to dyeing, the 
piece is practically finished, or possesses a fibrous face. Raising 
commences after milling, comprising at least five operations 
from the “ tail ” and “ head ” end alternately. After tentering 
and drying, what is termed “ dry beating,” that is, steaming 
and raising to lay and level the fibres, is done. Then follow the 
processes of cutting, brushing, recutting, rebrushing, steaming 
and pressing. In this way, a face or pile of fibres is developed 
whioh, by a process of boiling repeated •several times, is made 
permanent. Subsequent to dyeing the piece is again raised, 
tentered, and, after blowing with steam, raised to finally 
straighten the fibre. The processes of’cutting, blowing with 
steam after cutting, brushing and steaming, and pressing, 
further ffx tlm lustrous finish.| An interesting feature here is the 
nature and variety of raising.! The fi^st raising followjing mill¬ 
ing is the most important foi^getting up and laying the fibre, 
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but the slighter raising, termed “ dry beating,’' following dry¬ 
ing, the severer raising after dyeing, and a second dry beating 
which takes place after tentering and dyeing, are usefuf in 
developing the “ face” finish. 

The doeskin finish, so typical of wet raising, may J)e applied 
to cloths witli a warp or a weft face. Th(! real doeskin is the 
former, the weave; being five or eight-end waip sateen. In the 
production of union pilots and beavers, in which cotton warp and 
low woollen weft are used, a like finish may be produced though 
the cloths have a weft surface. The difference in the raising 
routine of the doeskin and the union imitations, both as to the 
(piality of pile and the effect on the yarns, should be explained. 
Examining and testing the warp threads in the doeskin after 
raising, show that they have suffered somewhat in strength, but 
have only a slight fray of fibres; but the yarns removed from the 
union fabric, similarly raised, have (|uite a shag of fibre, and 
have suffered in strength. It has been shown (Chapter II.) 
that raising across the thread has a different effect from raising 
on the length of the thread, and these two fabrics, doeskin and 
union beaver, are examples. To develop a full pile in the union 
fabric, raising across the yarn is necessary for the simple reason 
that it is only the W(;ft yarn which has raising quality, yet the 
finish of the cloth must give a fibrous face in which the pile is 
raised on the length of the fabric. 

(80) Rainiwi Determined by the Degree of Felting. 

All cloths, unless unduly loose in structure, may be raised to 
a degree. Thus, line, thin fabrics, such as costumes and dress 
materials made of woollen yarn, or of worsted warp and woollen 
weft, are raised, though only having a moderate amount of 
felting, liaising may be done on the piece when in the grease, 
but this is chiefly for the purpose of felting the raised fibre into 
the foundation of the cloth in scouring and milling. Eaising is 
definitely affected by the quality of the fibre, the structure of the 
yarn, and the firmness of the fabric as produced in. the‘loom, and 
especially by felting. Tb,ere are i stances, as for example, in low- 
class blankets and rugs, where < soft and full pile of fibre is 
wanted, but not laid in a particul ir direction, where the operation 
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of raising is done after preparatory milling: but' to raise to 
the extent as in a beaver or billiard cloth, so that the surface 
is actually covered with a dense pile, requires excessive felting 
before the fabric is subjected to the action of the raising machine, 
as shown in the doeskin. 

Felting, as explained, gives a hard, close texture, with the 
fibres of the yams intermatted or milled together, and even the 
yams themselves, in some cloths, formed apparently into a piece 
of felt. Eaising, in such instances, does not so much draw and 
comb the fibres from separate threads of warp and weft, as from 
a compact texture, where the surface is covered with a quantity 
of milled fibre. This is exactly the nature of fabric adapted to 
repeated raising, especially when the cloth is in a damp or wet 
state. The fibres may be raised, straightened, drawn into a line 
with each other, and yet adhere to, and compose a permanent 
part of the face of the fabric. 

(81) Quality of the Material and the Raised Result. 

Textile fibres have different raising qualities. Vegetable, 
animal and silk fibres may be used separately, or in combination, 
in fabrics in which raising is practised, but bard threads, such as 
linen, do not raise satisfactorily. For example, if a texture with 
a linen warp and silk weft were raised, in a short time a shag of 
fibres would be formed on the silk weft, but there would be no 
such effect on the linen warp. A soft spun linen weft would 
raise, but not in the same way as woollen or silk. On the other 
hand, jute is a vegetable fibre that raises well on the teazle gig, 
the operation softening the character of the pattern in the fabric: 
it is mainly adapted to jute textures for tapestries, curtains and 
hangings. 

Fibres of wool, mohair, alpaca, and camel’s hair, are more 
suitable for raising than those alluded to, and hence it is in 
fabrics madff of such materials that raising is more frequently 
and successfully done. In the use of wool, the denaest pile 
is producible, the coarser th& wool the less dense being the pile. 

Two v?ry*different effectsVre seen,in the patterns ,(Figs. 91 
and 92) one a Cheviot, and thl other a Saxony cloth, both made 
of the same counts of yaijn an) submitted to the same amount 
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of milling ahd raising, with twA) very different effects. In the 
Saxony, there is a much fuller or denser pile of fibres than in 
the Cheviot, which will be well understood by those acquainted 
with the yams which result from the use of fine and coarse 
wools. The Saxony yam, equal to a 60’s quality woi;sted, may 
contain about 50 per cent, more fibre than a Cheviot yarn 
equal to a 20’s quality worsted. It must follow that, in the 
fabrics made of these two yarns, when felted and raised, 
the Saxony possesses a much closer and denser pile than the 
Cheviot. An examination of the fabrics shows that the Saxony 
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has a soft, full pile of fibres, but shorter in the staple than that 
of the Cheviot, and this latter characteristic is noticeable in.the 
two illustrations. In Fig. 92 the checks of black and white 
are quite defined, and there is little indication of the tAil of 
white fibres over the black checks, or the black fibres over the 
white checks. How different in the Cheviot pattern (Fig. 91) 
in which the mingling of black and white fibres *from the re¬ 
spective checks destroyo that clear definition of black and white 
spaces noticeable in the Saxony, and results in an intermediate 
grey shade! The marked dissim arity between tlfe two textures 
suggests the variety of pattern o cloth obtainable, by combining 
these two yarns in stripes, chec : and other forms; but it is the 
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nature of the pile due to the dffference in the quality of fibre 
whijCh is here the chief feature. 

Cheviot tweeds are not usually raised, the object of the 
finishing being to retain the natural features of the wool or raw 
material, but certain .styles of fabrics made from Cheviot or Cross- 
brexl wools are raised for a special finish, as in rugs, and medium 
and coarse qualities of blankets. In the Irish frieze there may 
not be actual raising, but in felting a nap is formed, having some 
of the qualities of a raised texture. Dry raising is not usual in 



the finer Cheviots, but when a Che\«iot cloth approaching a 
Saxony in appearance is wanted, such may he milled, raised and 
cut 6lear. 

Sajoiiy cloths undergo more diversified routine than is 
possible in fabrics made of Cheviot and Crossbred wools. In 
some instances, raising is done to produce a clear surface, but 
in other clotljs, to give, iu different degrees, a soft and ful 
fibrous pile. This pile may be developed on both sides of the 
cloth, as in travelling and carriage rugs, or it may be simply a 
quality of the f%ce of the cloth,Vr, if a compound fabric, of the 
back of the cloth with the ff|!c clear* in v'eave., coloiir and 
pattern. 
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Fabrics«of the Saxony type may be classified as to raising 
as below:— 

(1) Cloths with a pile of fibre on both sides. 

('!) Cloths with a soft finish. 

(.3) Cloths with a soft fibrous lustre or dress-face finish., 

(4) Cloths in which the face is a clear finish, and the hack 
of the fabric raised. 

The nature of the finish is determined by (a) the make of 
the fabric; (ft) the materials used; and fc) the application of 
the fabric. 

The first class includes blankets, rugs, shawls, travelling 
mauds, golf cloakings and fabrics which may require to he 
finished on both sides, the object being to get the greatest 
possible fulness of handle. By raising damp, a vertical pile is 
formed which is made fuller by treating the pieces on the 
“beating” frame. The distinctive feature of this raised surface 
is, that it is not readily damaged or marked by moisture. 

The second kind of raising, which gives a soft texture, may 
be defined as semi dress-face, and is adapted to light-weight 
suitings, costume and dress fabrics. Such fabrics are slightly 
or moderately milled. The finish applied is chiefly due to 
damp or moist raising. If the colours in the fabric are not 
bright and last to milling, and the pattern of a simple stripe or 
check character, the fibrous condition is fixed, and the bright¬ 
ness ol colour improved by blowing the cloths with steam. It 
is not desirable to practice boiling with thin fabrics of delicate 
colours, as by effective raising and steaming, a sufficient 
“ face ” may be obtained. 

In the third class of Saxonies, the most heavily raised 
fabrics are comprised, namely, superfine plain cloths, Hilliard 
cloths, doeskins and beavers. As shown, the raising routine 
here is of a diversified nature, and modified as to the quality 
of the material, structure of the fabric, and lustrous quality of 
tlie finish which has to be acquired. 

The Saxony textures mentioned are raised* moist or wet 
to givi? fulness of pilft and swiftness of handte, but in the 
fout„'.i class, raising is done ei^;her damp or dry, to accentuate 
the distinctive elements of the Jiattefn, and face of the fabrie. 
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(82) Raisiwf anil,Weave Structure. i 

The several types oi woven surfaces, such as warp, weft, 
and warp and weft equal, and the manner in which they are 
affected by raising, have been defined; but weave and fabric 
structure .may be varied in each of these three principal types. 
Some analyses may he made of these textures, illustrated in 
Figs. 93 to 96, as they behave in the raising process. Pig. 93 is 
an ordinary sateen, with the twill in the reverse direction to the 
twine in the yarn, giving a Venetian pattern, having four-fifths 
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warp to one-fifth weft on the face, so Jhat the raising is chiefly 
on the warp and has little or no effect on the weft. The fabric 
has .a soft, fibrous quality, the twill effect being scarcely visible. 
Raising is on the length of the thread, giving a straight draw 
of fibrtis. 

Figs. 94, 95 and 96 are illustrative of compound weave sur¬ 
faces: first, of fabrics with a warp face and weft face alter¬ 
nately; second, of fabrics with a warp' face in the ground 
portions and weft cord for striping; third, of check paK,terns 
developed in Weft cord with X" twill backed in the weft for 
ground. The particulars of m|nufactulre of these clothS are as 
follows 
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■pig. !i:5 (Plan: 5-en(l satesn) and Fig. 94 (Pian 94a). 

Warp and Weft: '20 skns. Saxony, lO’s reed 4’s, 40 
picks per inch. 

Set 72 inches wide in the reed for 56 inches finished. 

• Fig. 95 (Plan 95a) and Fig. 96 (Plan 96a). 

Warp and Wefi: 30 skns. Saxony, 12’s reed 4’s, 80 
picks per inch. 

Set 72 inches wide in the reed foi' 54 inches finished. 

The block check, Fig. 94 (Plan 94a, Healding Draft 94b), is 
composed of warp and weft face weaves, so that raising is on 
the length of the thread in the warp, and across the thread in 
the weft. This pattern is an example of one of the principles 
of raising, namely, that a smoother pile is obtained by raising 
on the length of the thread, and a rougher pile by raising across 
the thread. Warp and weft fac(! weaves, such as are here com¬ 
bined, are used in designs for costSmes, mantles and vestings, 
the spotting or figuring developed in weft having a different ap¬ 
pearance, as a result of raising, from the warp ground. Not 
only warp and weft sate(>us, hut warp and weft twills are used 
for a similar purpose. 

(lord weaves of the weft type. Fig. 95 (Plan 9.5a, Healding 
Draft 95b), have other textural qualities when considered in re¬ 
lation to raising. In Pig. 95, the cords run lengthways of the 
piece, a solid weft surface being in contrast with a warp twill, 
the yarns in both being of a similar quality, and the raising con¬ 
tact in the direction of the warp. The cord sections form a 
special feature in raising. Should the raising he across the 
fabric, the fibres of the weft cord would be trailed over the 
edgeS of the stripes of warp effect, but by raising lengthways, 
the fibre in the weft forming the cords is got up, and the 
piping or cord lines remain clear at the edges though softened 
in appearance. 

liaising across the W(!ft when the. cords are in a line tfrith-the 
weft has a very different effeC^ as shown in Pig. 96; the action 
of the raising'points on the liifts A and B in the warp is similar, , 
but on lines (1 and- D the fibre\ are drawn over a portion of the 
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weft twill, ('learly, the cords running warp ways are as fibrous, 
after raising, as those across the fabric, but the teazles moving 
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in tlie line of the cords, simply straighten the fibres in the same 
way, wh^'reas in cord C, similar ty A, but across ijie fabric, the 
* fibres are more disturbed, being combed beyond the actual 
woven dimensions of the cord. 
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(88) Quality of the Fibre and Yam Strthcture. 

• Examples may now be considered in which mohair yarn 
is used m certain sections of the pattern, illustrated in Figs. 97 
and 98, with similar counts of gi'ound yarn and the same set¬ 
ting as' in Figs. 95 and 96. In the first of these examples, 
the weft is one pick Saxony and one pick of 12’s mohair. The 
felting is similar to that of Fig. 95, and, on leaving the loom, 
the mohair cords in the fabric have an ordinarj' plain surface. 



A I 1! 




The difference between Figs. 95 and 97 is due entirely to 
chan^'ing the weft yarn forming the dord. This long-fibred 
lustrous material is of less felting property than the Saxony 
yarn, so that, in milling, it curls or loops. Eaising follows, and 
if this is done when the cloth is in a' damp condition, the 
wavy effect and the irregular shagginess of fibre are produQed, 
observed in Fig. 97. 

The quality of the luohaiAas a rajsing materiaf is equally 
distinctive in Fig. 98 (Plan 98a, Healding Draft 95b). This, as 
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will be seen *is a backed twill, with every 16th pick float¬ 
ing over eight threads in Sections A and B, bringing the mohair, 
which in other portions is on the back of the fabric, on to tte 
face. It forms a mere spot on the dark line due to using dark 
warp threads in this section of the pattern. Eaising dfaws the 
mohair fibre over this line, and produces an appearance of short 
tufts of fibre inserted into the fabric after weaving. 



It has been shown by the specimens referred to in Figs. 95 
and 97, that the nature of the fibre used in the manufacture of 
the yEta results in distinct raised effects, though the fabric 
structure may remain the same. 

Eesearch has been made to farther illustrate faising on this 
kind of material; and fabrics have been specially designed, the 
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weft foriiliHK the face only, and composed of Cheviot and mo¬ 
hair, Saxony and mohair, and Cheviot, Saxony and mohair 
yarns. These materials were woven in stripe and check form. 
Raising was done, first, on the length of the thread, and second, 
across tlie thread, and with the fabrics in dry and moist con¬ 
ditions. 
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fn order to understand the nature o^ fibrous pile obtainable 
by using such yarns in textures constructed on these lines, re¬ 
ference will be made to Pigs. 9i), 100 and 101 (milled), and Figs. 
102,103 au(J 104 (milled and raised). The warp in each case 
is cotton, and the plan, a reversible weft weave, so that'in Sec¬ 
tion A of Pig. 9i), the mohair, is on the face, and in Section C, 
the Saxony yarn. It will 'be seen 'that, even in milling, a ^ 
number of mohair fibres have worked through from the back 
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to the face in Section B. The»wefting of Fig. 100 is two picks 
mohair and two picks Saxony; the intermediate spaces A, are, 
therefore, equal to pick and pick on the face, and the same on 
the back. Where the picks interchange from face to back, Sec¬ 
tion B, the curliness is developed in milling. Fig. 101 is woven 
one pick mohair, one pick Saxony and one pick Cheviot yarn, 
so that Sections A and B are composed equally on the face and 



Fio. tMI. 


on the back of these yarns, but the reversing of the positions 
of the picks occurs with the interchanging of the weave. 

It is not necessary here to explain how the curliness or 
buckles have been developed, but rather to show that ^uch 
fibrous surfaces as Sections A and B in these respective cloths 
(Figs. 99, lot), 101) have distlfnct raising properties.' • 

Comparing the raised specimens, Pigs. 102,103, and 104, the 









shades. In stripes B, the effect is seen of bringing the moiiair 
yarn on to the face of the cloth. An irregular pile of fibres is 
produced with some of the features of a plush fabric. The 
mohair fibres of the weft on the under side also impart character 
to the texture. Some lessons as to the influence of lustious.and 
comparatively straight fibres might be drawn from this illustra¬ 
tion, but it is now a questioii of how -they influence the appear¬ 
ance of the face of the fabric by raising. A two-ply texture, 
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Fig. 10;i. 



iT^ A '• ^ 

Fig. 104. 
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woven one pick Saxony (face) and one pick Cheviotf(back), when 
raised on each side, possesses the characteristics of each kind of 
yarn only. But the use of a fibre like mohair in a threefold 
texture, on the face, in the centre or on the underside, has some 
effect, when raised, upon the nature of the woven surface 
treated. This is specially noticeable in the series of experi¬ 
ments from which the pattern given in Fig. 101 has been 
taken. 
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Some check patterns of a similar construction, composed 
of the same yarns, offering other raising characteristics, are illus- 
trat6d in Figs. 105, 106. These show" the difference in effect 
of raising two adjacent woven surfaces made of Saxony and 
mohair yarns. The examples .indicate the diversity of raised 
effects, and 'the possibility of acquiring, rn this finishing process, 
qualities of texture not producible by other methods. The 
nature of the fibre, yarn, and fabric construction, modify the 
raising routine and textural character,, 

Contrast, in the first place, the effect of the raising action in 
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tliese fabrics, when op(;i'ating it> a line with the weft (Pig. lOr,) 
and across the weft (Pig. 100). They do not appear to be of the 
same woven stracture, with the exception of the style* of 
pattern. The mohair yarn is the cause of the chief points of 
difference, liaising in the line of the weft (Pig. 10.5) combs ijp a 
shag of libres, slightly wavy owing to the manner in which 
these parts are affected in milling. The combing and straighten¬ 
ing action is apparent. It has laid and spread the fibres over 
the face of the fabric. How different in the cross-thread raising 
(Pig. 100). In this texture there are wavy, undulating lines of 
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lustrous fibre, running in stripes down either side of the black 
and white checks. Purther, there is a marked contrast betw,een 
the spaces of mohair and of Saxonv cloth. In the straight- 
thread raising (Pig. 105) the fibres are drawn from the side»of the 
spaces, where the protruding mohair yarn is brought in contact 
with the teazles, and trailed over the'Saxony weft portions of the 
pattern. The effects are exaggerated by using mohair, alpaca, 
or lustre worsted, but they would also be present, though in a 
less degree, if Cheviot, Saxony and other yarns Jiad been used. 
One fesViute which, however, would not result is that due to the 
buckling or curling in felting (see Pigs. 90, 100, and 101), but 
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the direction ot tixe fibre in th« two kinds of raising, and the 
relative density of the pile, would correspond to those in the 
examples. 

There is another feature for comparison, namely, the con¬ 
dition of the fabric as to moisture, Kig. 106 having been raised 
dry, and Fig. 107 raised dam|). In dry raising, with material 
like mohair, the fibre is easily disturbed on the surface of the 
texture, and if the action of the teazles is carried too far, the 
density of the pile will be impoverished. This is seen if 
the grey sections in the two illustrations are contrasted. The 
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fabric raised damp has a comparatively fuller and more uniform 
pile. This applies to figured fabrics, as well as to those shown, 
in which such materials are used as in the specimens. 

An example of a tapestry fabric raised damp is given in Fig. 
108. ' It will be noticed how different are the surfaces in the 
.respective portions of the figure, apart-from the change in 
shade. The densest pile is on the medium shade, wjiich is 
Saxony yarn, then follows the dark shade, Cheviot, and the 
lustrous surfapQ, the mohair. The structure is three-ply in 
the weft, similar to Fig. 104, and the respective sections of the 
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pattern mayibe changed as to the material in which they are 
developed. Raising is hen' effective in giving novelty of character 



to what would, otherwise, have been a clearly outlined pattern: 
it soften^ aJid tones the ^dges of the figuring, and destroys the 
fine detail, but where the style of design consists of fairly large 
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spaces and forms, it is a systcift of finishing which imparts the 
specific qualities indicated. 

(84) Raisin(j of Fabrics in which Special or Fancy Yarm 
are tiHCil. 

As sliown, raising is one of the processes of finishing 
which may lx; useful in giving novelty of texture and design. 
It will 1)0 helpful to see how the tlieories which hav(' been 
defined, may have, in tin; fancy trade, important results. Ex- 
amples will he analysed (Figs. JOl), 110 and 111) in which (1) 
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a shaded check is obtained by applying Jmohair to a Saxony 
ground; (‘2) in which flake yarns are used in the warp ; and (.1 
in which curl yarns form checking lines in both warp and weft 
These e.xamples show the utility of using fancy yarni 
on Saxony and Cheviot grounds. The shaded check (Fig 
109) is a pattern produced or developed in raising. Section .* 
being unraised, and Section B raised. As is well understood 
shaded patterns are obtainable by weave, methods of warpin; 
and wefting, tfnd in compound cloths. ' Here, mohair yarns an 
suitably grouped in the warp, and in the weft, in combinatioi 
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with SaxoQjA yarns. There is, alter milling', seme shaded effect, 
but it is in raising where the softness and graduated shading 
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Fid. 11(1. 



Fi(i. 111. 

are chiefly developed. Had the fabric been Muade of one 
quaIity*of warp and w^t. then this softness of tSine would not 
have been possible to the same degree. 
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Costume, vesting and mantle cloths, in which /ancy yarns, 
such as knop, flake, curl and mohair are used, and the textures 
raiked, give results similar to those seen in Figs. 110 and 111, 
the former being a costume fabric with a large knop-twist yarn 
inserted in the warp, and the latter, a check style in a twofold 
fabric with a fine ground and mohair checking yarns. In Fig. 
110, Section A is unraised, and Section B raised : in Section B, 
the long fibres appearing on the face, impart a grey tone to the 
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fabric, and there is an absence of the* thready characteristic of 
Section A. 

One further comparison or contrast in the woven and raised 
effect <is seen in Fig. 111. The difference is emphasised by the 
length and lustre of the mohair yarn which modifies the ground¬ 
work of the texture. Before raising, the checks of white, brown 
and intermediate shades, Part A, are quite distinct, and possess 
clearness of definition, which, in large patches, form unsatjs- 
factory, if not,displeasing and inartistic contrasts. The draw¬ 
ing and trailing of the mohair checking lines on thdse,Bquares 
of colour, has given the subduing and mellowing quality of 
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tone so distinguishable in this example. The bright touches of 
colour, helpful in imp,siting freshness to the style, are not, by 
the process, obliterated, but are, if anything, made increasingly 
valuable in lending beauty of textural quality and colour con¬ 
trast. 

Four textures specially designed to emiihasise the difference 
in the milling and raising qualities of the yarns, are given in 
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Figs. 112 and 11H (milled only), and Figs. Ill and 115 (milled 
and raised). 

The milled results are interesting, and suggestive of certain 
theoretical principles in the weaving and felting of such 
fabrics; for, as seen in Figs. 112 and 113, Sections A are 
perfectly, level as in an ordinary texture; Sections B, curled 
or buckled, Fjg. 112 having the appearance of a terry pile, and 
Fig. 113 of a, curl, due either to the,use of a folded, yarn ot 
some principle of pile weaving. Eaising in both examples re- 
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moves the Igop pile characteristic. Comparing Fig. 112 with 
Fig. 114, raising in the lathsr pattern has disturbed the surface 
fibres, and changed the curliness into a comparatively Icftig 
shag or velvet pile. The difference between Figs. 113 and 11.5 is 
somewhat more striking, two kinds of yarn having been uped 
in Section B, of Fig. 113, namely, mohair and camel’s hair, 
which have not raised exactly to the same degree. The stripes 
B in Fig. 115 have a more wavy quality than in Fig. 114, but 
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the contrast between the Saxony surface and the surface due 
to the lustrous yarns is still ivell marked. 

That this is a useful scheme of weaving, milling, and 
raising, is not only clear from these patterns, but from the 
spotted effect (Fig. 116) which shows that several designs are 
possible, and that successful imitations of woven pile fabrics 
may be made by milling and raising, for the spots' are regularly 
distributed, and there is an equal amount of shag or fibre in 
each. It is a method of fabiic production which is capable 
of being utilised, when«treated on the lines defihed, in mantle, 
costume, decorative and other fancy fabrics. 




CHAPTEK IX. 

RAISING MACHINBRY AND THK RAISING PROCKSS. 

(81) Hand Raising. (86) Raising Gig. (87) Operation of the Raising Gig. 
(88) Two-Cylinder Raising Gig. (89) Teazle Raising. (90) Teazle.sand 
Card-wire compared. (91) Card-wire Raising Machines. (92) Modern 
Card Raising Machines. (93) The Horizontal Machine. (94) Rotary 
Machines. 


(8o) Hand Raising. 

Kaising was fonnorly a hand operation. The tea/.les were fixed 
in frames as seen at Eigs. 1J7 and 11.7a. The teazle, as in gig 
raising, varied with the character of the fabric and the hardness 
of the surface of the cloth. The frames were drawn alternately 
across the texture, the points of the teazles being kept in con¬ 
tact with it. The piece was spread in lengths on a padded 
board fixed at a suitable angle and height. The upper and lower- 
ends of the board were mounted with card-wire or clothing for 
maintaining the length of cloth being raised, at the jiroper ten¬ 
sion and evenness. By this method, ,the fabric could be raised 
either warp or weft way, so that in one sense, hand raising had 
an advantage over gig raising, which is limited to treating the 
piece in the direction of the warp. It was, however, a slow and 
tedious operation. Still, such raising is useful in combina¬ 
tion-with the gig, producing the fullest pile and softest handle 
on certain makes of woollen cloths. 

(86) Raising Gig. 

The oldest- type of machine for this process of finishing is, 
the “ gig ” (Fi^s. 118 and 118a). It consists of the main Cylinder 
G, a number of guide rollers G, G*, G^ G’, and G‘; folding motion 

(190) 
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117.—Hand {Small Tea 2 lps). 



Fio. 117a.— Hand Raiser {Large Teazles). 
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F ; the scray S; the expanding roller E; and the rack for the 
expanding roller K. The teazle rods or frames—twenty-four or 


more in number—are arranged in the cylinder or gig. This 
cylinder, usuhlly 40 inches in diameter, makes frohi „150-160 
revolutions per piinute. 



RAISING MACHINERY AND THE RAISING PROCESS. 


193 


The actuj.! measure of cloth in contact with the raising 
points during the operation of the gig, may vary up to 25 
inches, according to the position of the expanding roller in the 
rack. Motion is imparted direct from the driving pulley PS 
on the central shaft running from end to end of the raachipe. 
The strap is moved from the loose to the fast pulley, either in 
the ordinary way or by the screw arrangement M. To put the 
machine out of operation, the strap is taken from the fast pulley 
P’ on to the loose pulley P, and the brake, controlled by handle 
N, is used for rapidly checking the movement of the cylinder. 
The main shaft carries a pinion 1, which meshes with pinion 2, 
imparting motion to whiiel 3, on the shaft of which is a wheel 
driving G'. Draw rollers G and (P cause the piece to travel 
in the direction indicated hy the arrows. 

The folding motion is driven by wheel gearing on the shaft 
of roller G. The shaft D, which extends along the top and side 
of the machine, is mounted at the front end with a bevel wheel 5, 
gearing with wheel 4 on the shaft of O'*, at the other end of 
which are wheels C. and 7, and also crank and lever gearing, which 
give a backward and forward movement to the folder P. 

The scray, operated by means of connecting rod H between 
levers 1 and J, moves the piece lying in folds gradually forward. 
This scray is an endless lattice apron, directly actuated by lever 
J, nior jted with a catch engaging the catch wheel (not shown) 
on shaft K, which turns cross-shaft L, driving the shaft at the 
rear etid of the scray. 

(87) Operation of the Raising Gig. 

Pig. 118 is the machine prepared, or “dressed,” for raising 
a piece of cloth. Guidi? rollers and tension bars keep the piece 
perfectly even and level, and at a constant tension. Any defect 
of this kind would result in the action of the teazles being uneven, 
and in the development of streakiness or teazle marKS. 

In starting the macnine, the tail-end of the piece is taken 
over the tension bar B, under roller G’, over B* and under the 
, expansion roller PI, over the surface of the gig, and*round guide 
roller: G, G^ and G'^ and over B'' to the guide roller G‘ at 

13 
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the front of the machine, theE. between rollers of the folding 
motion F back to the scray. 

The degree of raising for each round of the cloth, the length 
of cloth treated at each revolution, and the closeness of contact 
with the teazle points, are determined by the setting of the 
expanding roller E. In dry raising, only a minimum length of 
fabric is acted upon at one time, but in damp, or wet raising, 
the expanding roller is lowered in the rack after each process, 
gradually developing density of pile. 

The draft in raising is fixed by the relative speeds of the 
cyUuder and of the movement of the cloth. Taking the surface 
speed of the gig as about 1,G00 ft. per minute, and that of the 
piece 80 ft., the draft would be in the ratio of 20 to 1. This 
gives some idea of the combing and straightening out of the 
fibres which is effected during the operation. 

“ Dry-beating ” is a process done on the raising gig, a steam 
box being fixed in the position of roller (t“. Fig. 118, with a 
perforated roller extending from end to end, through which the 
steam passes. The object is not so much to raise, as to straighten 
the fibres, and also to prepare the pieces for cutting. 

(88) Two-Cylinder Rais-iny Giy. 

Several improvements have been added to the ordinary 
raising gig, one of which consists in setting the teazles at an 
angle, in order to obtain a more equal amount of raising on the 
warp and weft. A second improvement, made by Krantz (Fig. 
119) is the addition of another cylinder, which may revolve in the 
same, or in the opposite way to the first cylinder round which 
the piece passes. When the gigs revolve to the right and left 
respectively, what is termed “pile to ^ile,” or “counter-pile” 
raising results, that is, the teazles act on the cloth in two ways, 
first opposing the movement of the cloth, and second, drafting 
with the cloth. This is an effective method of getting up and 
laying the fibre. It is a system that may be practised with sfktis- 
factory results on the rougher, heavy-pile fabrics, such as rugs 
and blankets, and the coarser qualities of cloths whei;e a rough 
j)ile is a feature of the finish. 
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The cloth js taken from the auttling board, over guide roller 
G, under G’, round the expanding roller E, coming in contact 



with the teazles in cylinder A, then round G" and upper ex- 
^ panding roller E*, and r*und the positively drivel* cylinder B. 
Ther'' are tension bars, as shown, for each cylinder. After the 


Fig. 118a. —Raising Gig without Cloth. 
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last contact with cylinder B, the piece passes ovqr guide roller 
G’ to the cuttling board. Cylinder A is driven by strap from 
cylinder B, and as the belt may he either straight or crossed, 
may he run with or against the cloth as required. There is a 
dajnper or spray S, fixed in the position indicated. 

(89) Teazle Raising. 

It will be seen from the natural form of the teazle (Difsacias 
fdlonum) that it possesses diversity of flexibility from the base 



to the apex, and also greater pliability at the point of each petal 
than at the root. These are features w6ich, combined viith the 
cylindrical shape, make it specially adapted for raising the fibre 
on the surface of a woven or felted texture. 

Figs. 121) A, B, C, and d, are sections of rods mounted with 
teazles of different sizes and raising strength. Those in Section 
A are known as “ two’s,” two rows of teazles of equal size 
being inserted into each rod. In Section B the teazles in the 
lower row are larger than those in the upper row: in Section C 
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a medium si/^ed teazle fills about two-thirds of the space across 
the frame, the smaller space being filled with a row of “ buttons,” 
the smallest size of teazle: Section D consists of the largest si^e, 
known as “ kings,” the strongest growtii of teazle and the one 

used lor the raising of hard-milled fabrics. New teazles are 
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termed “ breakers,” and when one side has been used of any 
kind of teazle, they are defined as “ chalked ”. 

In practice, the frames are arranged variously. For examjile, 
first raising should be done with teazles that have been used tor 
some time, and of the smaller kind, as too drastic treatment at 
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this stage is liable to result in waste of fibre. Subsequent rais¬ 
ing may be with newer teazles, and with several rods of one kind, 
following with rods jf the medium size, such as Fig. 120b 
The adjustment and changing of the rods are affected by the 
character of the cloth b^'ing raised, and the pile tf be produced. 
By having the teazles set in two rows (Figs. 120a, b and c), 
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evenness of raising is facilitated. In rods set as,in Fig. 120d, 
there is a ridge between the teazles. To prevent streakiness in 
raising, when such teazles are used, the rods are so fixed in the 
gig that teazles of succeeding rods come between each other. 
The setting or arrangement of the teazles is a work requir- 
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ing care and experience. They must be arranged so as to get 
equality of raising point from side to side of each bar in the gig. 
If any teazles are more prominent, that is, project slightly more 
than others, or if they are not of an evenness of pliability, they 
will have a keener action, and the raising will not be uniform. 



Fiii. 120i). ■ , 


The selection of the teazles, and the changing of the teazles in 
the bars of the gig, are important in getting a full and close 
pile. To maintain efficiency of raising, dnd this economically, 
it is the practice to change a number of bars, as for example, 
bars of old tes.zles alternating with newer ones. Then again, 
the bars are turned over, that is to s»,y,iif the teazles haye been 
used on one side,, or “chalked,” then by reversing the bars the 
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unused points are brought into contact with the cloth. Another 
feature which the practical raiser has to observe, is the chang¬ 
ing of the teazles to increase the keenness as the pile hecon»es 
fuller. 

In changing the rods, the teazles which have been used are 
cleaned of flock by a preening brush. This is brought in con¬ 
tact with the teazles when in a damp condition. After each 
changing of the rods, they are “chalked” as many as ten to 
fourteen times in succession. 

(90) Teazles and Card-wire Compared. 

The two raising points in either “ hand ” or machine raising 
are the teazle and card-wire. The latter is somewhat similar 
in point and finish to the clothing used in scribbling and card¬ 
ing. In carding, such wire teeth are for opening the staple of 
the wool and separating fibre from fibre, reblending or remix¬ 
ing them into a fleece of uniform density. In raising, the 
revolving cylinders of the machine, covered with wire teeth 
clothing, are brought in contact with the surface of a firmly- 
woven and milled texture. 

Card-wire raising is more drastic in nature, and more 
disturbing to the external structure of the yams, than teazle 
raising. The more pliable the raising point, the longer the pro¬ 
cess in obtaining a dense pile, but less destructive to the text¬ 
ure. With a raising point wanting in pliability, and which 
digs into the threads, it is possible to obtain a pile quickly, but 
it would bo defective in regularity, smoothness and length. 
The action of the teazle is apparently less severe than a ^rire 
point of whatever fineness and shape. The moisture applied 
to the piece softens tlje vegetable point, but not the card-wire, 
so that the teazle point drafts through the face of the texture 
with a minimum amount of disturbing effect on the structure 
of the yarn. The process is gradual and progressive, and should 
' result m a close, compact pile of filament, with the foundation 
of the fabric unaflecied in strength and quality. ^ On the other 
hand, i^ising with cai^-wire is adapted, at ce|taiD stages of 
finishing, for producing a dress-finish on both light and heavy 
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fabrics, and also for developing the peculiar character of the 
“moss” finish. Raising on the card-wire machine is, neces¬ 
sarily, more economical as to time, and number of operations, 
than teazle raising, but quality of finish is as important in' 
fabrics made of good material as economy of work. To com¬ 
bine the'two systems, as indicated, is in some classes of finish 
and cloths the better plan. 


Fiu. 121. 


The card-wire for cotton ^fabrics, and also for fabrics which 
are raised dry, is of the ordinary tempered wire, but that used 
for raising cloths wet or damp, is made of brass. The founda¬ 
tion of the clothing consists of a thin layer of rubber composi¬ 
tion, a layer of cotton fabric and an upper layer of rubber. 
The usual bend of the wire, which has a needle point, is that 
seen in Fig. 121. Sellars made some alteration in the card-cloth- 
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ing used for his vertical machine. That for cross-raising was 
a straight wire (Fig. 12‘2) jiricked in a twill or diagonal form 
(Fig. 123). 

The clothing.is wrapped spirally on the raising rolle-s (Fig. 
124) the clotliing on one roller being wrapped from right to 
left, and that«on the adjacent rolley fijom left to righj;. The 
direction of the movement of the rollers, and the method of 
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■clothing, ma^ cause the pointy of the card-wire to operate on 
the cloth in two ways: first, the points of the wire may move 
through the face of the fabric in the direction of the bend, fftid 
second, in the opposite direction to the bend. 



I<T(i. 123. 


(91) Card-wire Raisini/ Machines. 

One of the earliest attempts at substituting cai-d-wire for 
teazles was that made by J. C. Daniells of Froiue, who in- 



Fm. 124. 

vented a card-raising n achine in 1819. The clothing was nailed 
on to the main cylinder in strips, taking the place of the teazle 
frames pm the gig. Ljter, the cards were pricked with two 
heights of wire, so that the effect might be less at the commence- 




202 


THE FINISHING OF TEXTILE FAHEICS. 


ment of raising, by fewer pointg being active, than when some 
fibre had been raised, and the piece brought into cfoser contact 
with the strips of card. The shorter wire was intended rather 
to comb and straighten than raise, and, for this reason, was 
duller at the point than the longer wire. The character and 
bend of the two series of teeth are shown in Eig. 125. 

That the inventor found difficulty in the use of this machine 
is indicated by a modification which he also patented, with'the 
strips of clothing adjustable on springs to increase their elasticity 
and pliability. Eaisingwas done, as on the gig, in the direction 
of tjie warp. 

Ferrabee invented a cross-raising machine in 1830, in which 
the strips of clothing were fixed on endless belts, traversing 



Fig. 125. 


from list to list of the piece. This is one of the earliest machines 
for raising the cloth from side to side, or with the welt. 

Worrall & Kershaw in 1887 endeavoured to raise equally on 
the warp and on the weft at one and the same process, the rais¬ 
ing cylinder being set at an angle with the length of the cloth, 
so that the raising action was not parallel with one series of 
threads and at right angles to the ether. This should give, 
theoretically, the fullest pile of fibre on the cloth, and hence the 
twofold raising which is practised in the finishing of face-cloths, 
namely, raising on tbe length of the pieee and on the width in 
succession. 


(92) Modem Co,rd-raisinij Machine. 

The types of. card-raising machines are:— 

(1) The vertical machine. 

(2) The horizontal machine. 

(3) The rotary machine. 
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The first type is chiefly adapted to the treatment of fabrics 
of the cotton blanket and rug class, and heavy cottons with a 
pile surface, such as fustians and moleskins. The machined is 
simple in construction, consisting of suitably arranged tension 

bars, and of a series of rollers one above the other covered with 

* • 

card-clothing. The pieces to be raised having been passed round 
adjustable stretchers or bars at the bottom of the machine, are 
brought in contact with the raising cylinders in succession. 

An early type of the vertical machine was invented by 
Hampson & Marshall in 1RH7. It is known as the “ Direct 
Upright Eight rollers about four inches in diameter covered 
with card clothing are used, and may be run either with or 
against the cloth as required. They are driven by bevel gear¬ 
ing, and make from 300 to 400 revolutions per minute. The 
machine is used chiefly for hard cottons and flannelettes, not 
being gentle enough in action for woollens. 

One of the latest inventions is that of Sellars, who en¬ 
deavoured to solve several problems in raising, such as the 
method of standardisation by a system of adjustment of the 
raising parts. As the raising efficiency of the teazle deteriorates 
from the first to the last contact with the cloth, it could not be 
successfully used in experiments of this character, for it does 
not, like card-wire, retain its original raising point. Sellars’ 
machine was invented and constructed to give, by means of 
requisite mechanical adjustments, the same raised results, by 
corresponding routine, on pieces of like manufacture. 

The machine consists of a series of raising rollers, and of 
pairs of presentation rollers for maintaining the cloth at the 
same tens on during the work. The raising rollers, fixed one 
above the other on each side of the machine, are hexagdiial in 
shape, so that a straight flat portion of card-wire operates on 
the face of the cloth. Each section of these rollers is 2 inches 
across, and 54 inches in length, equal to 108 4’quare inches 
of. card-raising surface. These rollers are fixed in a frame 
which is operated by eccentrics at the bottom of .the machine, 
and makes" from 700 to 4,000 strokes per minute* The move¬ 
ment of the raising rollers is in the form of the letter D: if 
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they moved straight up and, down, the result ^ would be a 
ruffled pile, hut not combed and straightened. A feature of 
raising, under any condition or system, is the production of 
flock or loose fibre, which on both teazle and card-wire in time 
lessens the efficiency of the raising contact. By using hexa¬ 
gonal-shaped rollers, frequent and automatic changes of the 
card arc effected. Such rollers turn intermittently, so that the 
used surface is regularly cleaned of fibre. This is done by the 
rollers coming in contact with revolving brushes, which also 
keep the teeth or points of the card-clothing in a satisfactory 
condition for raising. 

The presentation rollers are positively driven, independently 
of the hexagonal card-raising rollers. They carry the cloth 
forward at a uniform speed, varying from four to ten yards per 
minute. Variation in this speed determines the amount of 
draw or draft through the cloth. Assuming the raising roller 
makes 700 oscillations per minute, and the cloth travels at 180 
inches per minute, the raising surface would lead the cloth by 
520 inches, hence in travelling past each flat, it is raised aj)- 
proximately four times, and if there are seven flats on each 
side of the machine, treated fifty-six times with even results 
from list to list. The accurate mechanical regulation of the 
relative speeds of the raising surface and of the fabric is a 
special feature of the machine. There are, also, means for ad¬ 
justing the distance of the flats from the face of the fabric to 
the one-thousandth part of an inch, and this adjustment is re¬ 
gistered on a dial, so that subsequent pieces of the same structure 
can be treated in exactly the same way. 

Cross-raising is done by three rollers, 21 inches in diameter 
at eadh side of the machine, covered witli a special straight wire, 
(Pig. 122). Such rollers travel at the same speed as the fabric, 
but in addition, oscillate to and fro, or from side to side of the 
fabric, froniT inch to U inches, making 400 to 500 traverses 
per minute, and operate on the piece immediately it leaves the 
top presentation roller. As these rollers travel with the piece, 
they are not liable to disturb the weft ytm, but give satisfactory 
raised results. 
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• (93) The Horizontal Machine. 

A simple type of horizontal machine is that used in the rais¬ 
ing of blankets, and consists of a raising roller covered with card¬ 
clothing spirally, with smooth s]:)aces between the strips^ of 
clothing. The cylinder revolves, and also oscillates backwards 
and forwards, having, in consequence, two effects in raising the 
fabric: first, that due to the revolving of the cylinder, and sec¬ 
ond, to the lateral traverse. As in other types of card-raising 
machines, a brush is used for maintaining the card-teeth in good 
raising condition. 

Fig. 12(i is a section of Tomlinson’s horizontal machine. 
Two pairs of raising cylinders are used, and the fabric may be 
raised on both sides at the same time. The piece is stretched 
between the rollers A, A', and passes under the raising cylinder 
F), where it is treated on the upper side, over the raising 
cylinders C, C", by which it is treated on the under side, under 
B’, and again raised on the upper side. The points of the 
card-wire, as seen on the rollers B, B', and C, C*, are in opposite 
directions to each other. The brushes are used for cleaning the 
upper and lower raising rollers. 

The piece drafts through the clothing of rollers B and : 
on the other hand, the points of the card-wire of the raising 
rollers C and B^ are in the same din ction as the move- 
menl ol the fabric, and the rollers have greater surface speed 
than the cloth. Two effects are thus obtained : first, the piece 
is drawn forcibly over the clothing of rollers B and C*, and 
second, the two raising rollers C and B' comb through the fibre 
on the surface of the fabric. 

The cloth first parses over guide roller A coming con¬ 
tact with the wire of roller B, which imparts movement to 
roller C underneith the cloth, by wheel gearing; passing from 
this roller, it comes ih contact with the clothing*on C^, which 
transmits motion to the raising roller B^ operating on the upper 
side of the cloth, after which the piece passes OMer guide roller 

to the usual folding motion. » 

Another form of construction is that in w'hich a pair of 
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rollers is fixed in a swing or oscillating frame, which moves 
backwards and forwards, whilst the rollers rotate, as in the 
blanket raising machine. The points of the card clothing ftre 
in opposite directions on each roller. 

These horizontal machines have been ahnost entirely super¬ 
seded by those of the rotary class. 

(94) Rotary Machines. 

The principal type of card-raising machines of the rotary 
construction is the Moser. As originally patented in this country 
in 1885, there were five points of contact between the cloth and 
the raising rollers for each passage of the piece through the 
machine, with requisite tensioning parts for maintaining the 
fabric at the same stretch. The leading features of the machine 
have been retained in later improvements, but increased raising 
efficiency has been acquired by keeping the pieces more in contact 
with the card-clothed rollers, and also by other devices for the 
regulation and adjustment of those rollers. 

Moser made a distinct advance in the use of card-wire teeth 
for raising, as a substitute for the teazle. One branch of cotton 
manufacturing has been largely developed by the use of machines 
of the Moser type. On one of the vertical card machines, to which 
reference has been made, thick, rough cotton fabrics, such as 
blankets and rugs, may be successfully raised: on the Moser 
machine, thin fabrics, such as flannelettes, may be covered 
with a soft pile of fibre which uives them a similar character 
and handle to a woollen flannel. 

The horizontal and vertical machines have not had much 
success in the woollei? trade, machines of the rotary coifstruc- 
tion having been preferred. The card-wrapped rollers on these 
machines are fixed in a revolving cylinder, and take the place of 
the teazle rods in the ordinary gig. There are many features in 
which the raising gig ' nd the Moser machine differ from each 
other. In the single gig, the cylinder travels iq the opposite 
^irectiop to the fabrii^: jn the Moser, the cayd rollers are 
driven independently of the cylinder, and may be made to 
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operate on the cloth in two waj's, which gives increased possi¬ 
bilities as to diversity of raising effect. 

' There are two important classes of these machines, known 
as single- and double-action, respectively. In the former, the 
raising rollers and the cloth move in the same direction, the 
rollers having the higher superficial speed, but the cylinder 
moves in the opposite direction. In the double-action machine 
the cylinder travels with the cloth, but alternate rollers revolve 
at different speeds in the opposite direction. 



Fig. 127 shows the positions of the card rollers in relation to 
each other in the double-action machine: rollers A and B revolve 
against the fabric, series A using the points of the wire, and 
series B the back of the wire. Boilers A are, therefore, 
primarily retainers, or resist the forward movement of the 
cloth (the piece'drafting through the teeth of the clothing), 
bringing the fibre on to the face, whilst rollers B comb and lay 
:the fibre. A'change in the relative e{.eeds of the two series 
may cause series A to have an increased raising effect. 
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The “ moss ” finish, a somewfeat rough and irregular pile, is 
obtained by running the cylinder the reverse way of the piece, 
with all the rollers moving with the piece, and using the pointe 
of the teeth, which has the eftect of disturbing the fibre and 
producing the rough characteristic named. 



Figs. 128 and 129 are the two opposite ends of one type of 
a 24-roller Tomlinson machine: a later construction is shown 
in Figs. 130 and 131. The two series of rollers, E‘, and E^, are 
driven by belts A and l5 passing round pulleys’D and E, and 
guides G and G*. 

. The speed of the rolless may be varied by using etep or cone 
pulleys. The shaft of the cylinder carries a toothed wheel, 

U 
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gearing with the wheels on the shafts of the upper cone pulleys 
(Fig. 129). Straps pass round these pulleys and the cone 
})ulleys P‘ and P'*. The speed of the cylinder is constant but 
that of the raising rollers, by the use of cone pulleys, is variable. 



(95) Routine of the Piece. 

This is shown in Figs. 130 and 131, a 14-roller machine 
for felt nap raising. The teeth of the card-clothing of each 
roller are in the same direction. 

The piece from the cuttling section A, passes over the 
tension guide B, under C, round D and tensioning roller 1, 
under roller 2, and over the cylinder to tension roller 2 a, over 
top roller 3 and the head of the machine to the folding motion. 

The method of driving is also indicated. On the main, 
cylinder is the driving pulley, from which all other motions 
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Fig. 180. —Tomlinson’s Card-Baisiug Machine. 
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are derived. On the cylinder chaft is fixed a belf pulley which 
drives a pulley on the stud, which carries cone pulley F. From 



this cone pulley motion is imparted td’ the upper cone 'pulley E.; 
On the shaft' carrying the latter pulley is a toothed wheel al 
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each end of the cylirfder, which ^ears into the large wheels run¬ 
ning loose on the cylinder shaft. These wheels each carry an arm 
to which are secured the ends of the belts which encircle tl^ 
pulleys on the ends of the card-raising rollers, which are thus 
made to revolve in the reverse direction to the cylinder. A belt 
passes round the cone pulley on the main shaft and thfe pulfey 
mounted on a stud in the centre of the frame, at the bottom of 
the machine. This pulley carries a pinion, which by wheel 
gearing, W, W-, W’’, gives motion to the strap pulley 3, fixed 
on the top roller for conveying the fabric forward. In this way 
a definite length of cloth is carried to the cylinder, and a 
corresponding length of cloth is positively removed, under uni¬ 
form tension. By means of this cone arrangement, the requisite 
changing speeds imparted to the movement of the cloth, can 
also be made leadily to the rollers for conveying the cloth to 
the folding motion. 

Brmhimj and Btcamin(). 

This is done on the Brushing Mill (Fig. 132) which may be 
either single or double in action, that is, have one or two 
brushes. The ordinary machine is simple in construction, (Con¬ 
sisting of the steam box A, the revolving brushes B' and B^, 
and of the folding motion. The piece passes over the steam 
box from the cuttling board, then between guide rollers, over 
brush B', over central guide roller, and brush B', under back 
guide roller, and over the top guide rollers to the folding motion. 
Steaming softens the fabric, so that the action of the brushes 
is more effective. Brushing is done in worsteds to prepare 
for cutting, and has a similar effect to raising a woollen cloth, 
hut is of a milder cliaratter. After the final pressing, the Sloths 
are also steamed and brushed, to further dress the surface of 
the fabric, as well as to remove any excessive glaze or unnatural 
(juality of lustre. * * 
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CHAPTEK X. 

(TTTING, CROPPING, OR SHEARING. 

;!t7) Cropping. (i)8) The. Effects of Cutting. (!W) Cutting Machines. 
(100) The Cross-cutting Machine. (101) The Continuous Cutting 
Machine. (102) Setting of the Cutting Parts. (103) Form of the Bar 
or “Bed” under the Cutters. (104) Machines with Two or More 
Cylinders. (105) Grinding. 

(97) Croppinij. 

Before the invention of the Cross-cutting Machine—the earliest 
form of cutting machine—the pieces were sheared by hand, 
(Fig. 133) being stretched in successive lengths in a suitable 
frame, when the croppers with their shears operated from end to 
end and side to side of each length. The two terms “ shearing ” 
and “ cropping ” originated from the huge hand-shears A (Fig. 
133), used in this work, and the designation applied to the 
operatives engaged therein', namely, that of “ croppers ”. These 
terms have ceased to have the same meaning which in the .old 
days they conveyed. 

To cut, or “ crop,” as it was significantly termed, the sarface 
of a fine woven and well-raised piece, was a skilful performance. 
How it was successfully accomplished with the instruments 
used, it is not easy to apprehend ; but the face-cloths treated 
in this manual way, prove the cropper to hav§ been a capable 
operative. No wonder that he should have formed a remnant^ 
(jf the textile workers who^ opposed, to the bitter end, the usrt 
of automatic machinery in substitution of manual dexterity. 

(215) 




Fig- 133.—A reproduction of a wood engraving from an old French work. 

.. Hand shears mounted as used. B. Croppers at work. C. Operative hand raising. D. Hand raiser. 
E. Whisk for brushing the cloth. 
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, (98) The Effects of (>uiting. 

Cutting or cropping is a purely mechanical operation, j,nct 
has only a “machine ” (^fl'ect upon the face or back of the cloth. 
It is, however, an operation done to obtain several distinct 
effects varying with the structure and quality of the fabric, 
the materials used in its manufactuns, and the style of finish 
wanted. For example, it may bo practised to oven or level 
a raised pile of fibre, to impart colour and weave definition, 
as in clear-finished Saxonies or Botany worsteds, or to binghten 
and give smartness to an ordinary Cheviot suiting or costume. 

To understand more fully the natur(! of the work, it may be 
considered in relation to the eflects it produces on Cheviots, 
fine woollens with a clear or soft finish, (Irossbred and Botany 
worsteds, also velvet-pile rugs, meltons, doeskins and beavers. 

Cheviots, Flannels, cic.—These cloths are only slightly cut. 
The natural handle of the fabrics should be retained, which 
would not be the case if they were cut clear or smart. This 
particularly applies to Cheviot fabrics where crispness of handle 
should be a feature, so that a certain amount of surface fibre is 
essential. Moreover, such fabrics are not suitable for a close-cut 
operation, as the threads would become too bare and distinct, 
and the patterns too well defined. 

Clear-faced Woollens .—The clear-cutting of woollens is 
applied to twist-warp fabrics of the whipcord and buckskin type, 
and also to well-felted double-plain fabrics. The cloths have 
quite different qualities to the Cheviot, being made of different 
materials and undergoing a routine of finish which makes a 
close texture. At the same time the fabrics, in some instances, 
are more firmly woven than a Cheviot. Clear-cutting, therefore, 
brings out the characteristics of such cloths when finished, 
namely, smartness of definition of pattern, whether due to colour, 
weave or both. 

Soft-finished Woollens .—In these fabrics, closeness of cutting 
would not be an advantage, because the softness or kindness of 
handle,is a special quayty.of woollens of this clajgs. The cloths 
are not milled to the same extent as in a clear-cut finish, but 
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left more elastic or supple. To remove all Surface fibre would 
have a somewhat similar effect to clear-cutting on of Cheviot. 

tBotany Worsteds .—These are treated according to the qual¬ 
ity of the yarns, and the style of finish. In Botany fabrics the 
finish may be either milled or unmilled, each being differently 
treafed in'cutting. A smart, clear surface is one in which 
cutting is don<^ almost as closely as possible, removing all 
surface fibis' from the threads, so that weave, design and colour- 
effect are well definfid. On the other hand, in a milled finish, 
the face of tin; fabric is not cut so clear, and the fibre left on the 
surface improves its handle. 

dro.ssbred Worsteds .—Tliese are usually clear cut, though 
there is considerabh' differeuce as to the degr(!e of closeness. 
When in Crossbreds, shrinkage is practised, it is not usual, as 
in milled Botany worsteds, to cut clear. 

File Cloths. —First, in which there is a vertical pile, as iti 
rugs and velvet-finished cloths, where, if cutting is done, it is 
only to top or level the fibres. Second, in meltons, where close¬ 
cutting is not required, as it would make the surface of the 
fabric too bare, reducing the wearing quality. Third, in dress- 
face fabrics, cutting has to be very carefully done, with the 
object of getting an even pile, short, but not too close, as the 
lustre and density of the pile are important qualities of the finish. 

The consideration of these cloths makes it evident that 
though a mechanical work, “cutting” must be practised with 
judgment, and with regard to the quality and character of the 
fabrics treated. Minute and frequent adjustment of the cutting 
parts is an essential of good work in the running of the machine. 

The fabric should be examined after each operation, care 
being fixercised that it is not sh(!ared teo “close”. This, in 
any quality or make of cloth, tends to impair the fulness of 
handle and also to diminish the wearing quality. By removing 
such a quantitj' of fibre as to leave the threads of warp and weft 
too distinct, a fabric is produced, which, in the made-up garment, 
soon becomes shiny and unsatisfactory. Whether a Cheviot or 
a Crossbred fajiric, in which shearing sljould have but a “ top¬ 
ping ” effect; or a dress-face woollen, in which it should produce 
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a tjerl'ectly even piie of fibres :^or in a fine worsted, where the 
idea is to ac(5uire clearness of weave and colour pattern, cutting 
should not he continued until the texture suffers in softness and 
quality. 


(99) Cutiiiuj Machines. , • 

The two types of cutting machines arc tin; “ Cross-cut," and 
the “ Perpetual ". The cutting parts of the former (Fig. PM") 
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operate from selvedge to selvedge of the piece, and of the latter 
(Fig. 185) from end to end. As already stated, the Cross-cut is 
the original constructipn of machine. Though not now used to 
any considerable extent, it has still a useful place in a plant of 
finishing machinery. To obtain the smartest effect by cutting, 
either on a fine woollen or worsted, both the cross-cut and the 
continuous method of cutting may be practised. That, gener¬ 
ally, only the latter is done, is chiefly on account of economy of 
routine. Cross-cutting being a longer operation than cutting on 
the Perpetual. 
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In figured or spotted designs, in which tne effect is due to 
the weft (e.<j., vestings and certain classes of dress' and mantle 
cloths), it is useful to cut in a line with the W(;ft yarn. Should 
the fabric have a warp or weft face, a “clear” cut is better 
obtained by practising both systems. The same also applies 
when the warp and weft yarns are equally on the upper 
side of the fabric. Keverting, for example, to the texture illus¬ 
trated in b'ig. 90, in cutting such a fabric on the Continuous 
machine, a portion of the extraneous fibre would be only partially 
affected. .Filament betwixt the warp threads would be more 
eveply shortened or removed—according to the closeness of the 
cut—by also treating the piece on the Cross-cutting machine. 
Still, it should be observed that in the ordinary classes of fancy 
and wool-dye woollens, and of fancy and piece-dye worsteds, the 
Continuous machine is, in practice, the one chiefly used. 


(100) The Vross-cidtinn Maclmie. 

This consists of the frame in which the piece is stretched in 
lengths, passing from one piece roller E to another roller E* (Fig. 
134). The cloth is carried over a flexible bed, above which are fixed 
the cutting parts A. These all operate in a carriage B, which 
runs across the machine, or from list to list of the piece, cutting 
taking place at the same time. On reaching the opposite side of 
the machine to the starting-point, the cylinder is automatically 
put out of gear, and may then, with the other cutting parts, be 
readily drawn back by the operative to the normal or starting 
position. If the length of cloth treated is satisfactory, it is wound 
from the starting to the finishing roller. By this means, the 
same stretch of fabric may be operated upon as many times as 
required. 

(101) Continuous-cutting Machine. 

A view of this machine is given in Fig. 135, and two end 
elevations in Figs. 136 and 137. (The letters in the illustrations 
indicate corresponding parts.) The metjiod of driving is shown 
in Fig. 136 and the routine of the piece in Fig. 137. The driving 
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136.—Whiteley’s Perpetual, or Continuous Catting Machine. 
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is effected by belt round A'. Fii»st, motion is given, by to the 
cylinder B, by strap passing round pulleys A® and A^ enabling 



Fi«. 136. 


the operative to raise the cylinder and cutting parts, from the 
face of the clofo, and prevent acciden'ts 6r damage to the piece. 
Should there be any knot, snarl, or irregular place from whatever 
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iause, by this system of cylinder drive the cutting or cropping 
nechanism can be put out of action, and yet the piece continue 
;o travel forward. * 


The remaining parts, namely, the fan, the brush, the draw 
■oiler, and the folding motion. Fig. 137, are operated as follows: 



The fan C is driven by open belt passing round pulley on shaft A; 
and the brush D, by a cross belt passing round a pulley on the 
same shaft. The wheel on the shaft of the draw roller E“ (Fig. 
136) is driven by Eb On the shaft of this roller Is a pulley E®, and 
a band passing round it and the pulley F*, drives the feeding roller 
F of the folding motion* ®n the shaft of E® is a pinion E^ gear¬ 
ing with the wheel mounted with crank F®, which, by lever 
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connections, gives motion to thg folding arm carrying the 
cuttler bar F^. 

^Routine of tke Piers .—This is shown in Fig. 1H7. It i.s ■ 
clearly indicated how the piece travels through the machine to 
the /oldinj? motion. First, round guide rollers, between tension 
bars to supplementary fixed guides, over the “ bed ” or surface G, 
to the draw or drag roller E'% and thence to the folding motion. 
The degree of tension applied to the fabric can be regulated. The 
beater or fan C is useful in loosening the fibre on the surface of 
the fabric. The brush D further prepares the texture for the cut- 
ting'Or cropping operation. Sometimes an emery roller is used in 
place of the brush, and has a more severe action. The degree of 
tension on the piece is modified, in the first place, by a number 
of fixed, smooth bars and guide rollers, over and under which 
the piece passes; and second, by the draw or drag on the piece 
by roller E - and the roller beneath it, which are kept in contact 
with each other by weighted lever. 

Too much importance cannot be placed on maintaining the 
cloth at one uniform tension, not only from end to end, but from 
list to list. Successful work is dependent upon this, as upon the 
efficiency of the cutting parts. Adjustment and attention to both 
are essential. 


(i02) Settinij of the Ouftiwi Partis. 

This is all-important in the treatment of worsted and fine 
woollen fabrics of every grade. Should the cylinder not be truly 
set, that is, level in relation to the lowdr cutting blade, there will 
be unevenness of result, very difficult to overcome. It is, of 
course, understood that any inequality in the cutting efficiency of 
the lower blade, in the bed or surface Viver which the piece 
passes, or in the setting and grinding of the spiral blades of the 
cylinder, will cause defective work. 

For the cylinder, there are several points of adjustment. 
These are seen in Figs. 135 to 138, the latter being a view 
of the cutting „parts placed in a vertical position, or removed 
from the clotb. It is necessary to be able (1) to, adjust, 
the cylinder in relation to the blade; and (2) the cylinder 



CUTTING, CROTPING, OR SHE'ARING. 


225 


and the blade as regards closeness of contact with the piece. 
Screw lowers both the cylinder and the blade on to the 



I'To. i:!S. 

• piece, iucteasing the sevefity*of the cutting process.* Sometimes 
in practice, instead of altering the screw, small, thin metal 

15 
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pieces are placed under the bottom of the screw. To get a 
cleaner cut, by bringing the cutting parts into' closer contact 
with each other, screw B' is altered. For pressing the 
cylinder forward or backward, screw T is used. Before this 
screw cp be turned, the lock nut L on the bracket D must be 
released. There are duplicate parts at the opposite end of the 
machine. Providing, as may happen in working, the lower 
blade should not be so true in the centre as at the ends, an 
adjustment may be made by screw Hh which is placed on the 
stay of the bed of the lower blade. The entire headstock of the 
machine may be lowered or highered by screw J', and moved 
nearer to, or further from the bed over which the piece passes, 
by screw J-’. This screw system of altering the parts makes 
the minutest change.s [) 0 ssil)le, y(‘t permanent to the parts 
affected. 


(103) Form of the Bur, or “ Bed,” wilder the Outtem. 

The surface over which the piece passes in cutting may be 
rigid or flexible. This surface, or “ bed,” as it is technically 
termed, is illustrated in Fig. 139 in different forms, solid as in 
A and E, spring as in B, and hollow as in C and D. In the 
woollen and worsted trades the solid type A, and spring type B, 
are generally used, these being more suitable for fine and true 
cutting, but they necessitate that the lower blade should be 
evenly set. The spring type is necessarily more yielding, arid 
adapted for fabrics which are not cut so close. 

Fig. 140 is the form of bed patented by Martin. As is 
shown, it consists of two parts B and C, secured to each other, 
leaving a space of a fraction of an inch through which is passed 
a glazed texture. The upper and lower portions of this texture 
are looped, a rubber tube H being inserted in the former, and 
an iron rod or weight J in the latter: the remaining parts are 
similar to those in the ordinary “ Cutter”. The object of this 
improvement is to have a more elastife surface for th6 piece' to* 
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pass over, so that any knots would sink into the bed, and so 
prevent (holes being made by cutting. 





Vm. 13!). 



Fio. 140. 


Whatever the form of the bed, it should prescient an even 
^surface to the cutting blndti Any iriequality in Jbe slightest 
degree will cause irregular shearing. 
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(104) Machines with Two or More. Gylijiders. 

, Machines of this type are constructed with two, three or 
four sets of cutting parts. They are chiefly employed in the 
finishing of stuff fabrics and certain classes of linens. The idea 
is to core-plete the process at one passage through the machine, 
securing as many as four successive croppings at one operation. 
This work in a single machine would necessitate the piece being 
treated four times. It is, therefore, an economical system on 
the classes of fabrics named, hut is not adapted for the ordinary 
classes of woollens and worsteds. A more gradual removal of 
the surface fibre, and acquirement of the requisite closeness of 
contact of the cutting parts with the piece—adjusted as found 
desirable alter each cut—gi V(!s in these cloths a more satisfactory 
effect. 

Another feature to be noted in the use of compound machines 
on woollens and worsteds is that any fault in the yarns, such as 
knots or slubs, would be likely to produce more serious damage 
before being discovered than in the single cutter. 

Fig. 141 is an illustration of a three-cylinder machine. 
The method of driving the cylinders C, C, C", is shown, and is 
similar to that in a single machine. The first cylinder may 
be raised off' the bed in the usual way, and the second and third 
cylinders by levers H‘ and H'-. Tluins are tensioning bars, 
brush, and guide roller in front of each set of cutting parts, the 
piece being tensioned as in a single machine, as it passes forward 
to each bed, which may be hollow, spring, or solid. The first 
two brushes run against the piece, and the third with the piece. 
The first cylinder is for rough cutting, the second for the inter¬ 
mediate cut, and the third for the finishing cut. One advantage 
of the compound machine is great economy in time. In such a 
three-cylinder machine, the piece may be cut at a speed of 15 to 
20 yards per minute. 

(105) Grinding. 

This is not an actual finishing operation but concerns the 
keeping in ^ood working condition the spiral blades of the ' 
cylinder, and of the lower or fixed blade. The work is performed 




Fio. 141.—Triple Continuoue Cutting Machine. 
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in the grinding frame. Three frames mty be used for con¬ 
venience and economy, namely, Fig. 142, a second frame in 
which the iron roller for grinding the lower blade is fixed, and 
a third frame in which the cylinder runs in contact with the 
lower blade, and in the reverse direction to that when cutting. 
As''a rul6, in the factory only one frame, that illustrated, is used, 
BO that the process of grinding, which includes the three parts 
named, is done on this machine. 

The machine consists of suitable bearings for the cylinder, 
and framing for fixing the lower blade when running in contact 



Fio. 142. 


with roller E; of the carriage C, lin which the strickle S is 
mounted, and of chain gear drive D, and also of reversing motion 
for the carriage. The strickle has a rough surface, about two 
inches across and twelve inches long, cdinposed of a mixture of 
emery and glue. It is fixed by screw adjustment in contact 
with the spirals. When the machine is in action, the cylinder 
makes some 600 revolutions per minute. ' The strickle is carried 
from A to B, and a few inches beyond each point, the'grinding 
and sharpening of the blades being effected during the forward 
and baekwanJ traverse of the carriaige.# 

To grind the lower blade it is fixed in bearings on the frame- 
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work of the machine, and has a sliding movement to and fro. 
It is placed ih contact with roller E, also fixed on the frame, 
and running at a high speed. For tmeing the blade aftfr 
grinding, it is run with the spiral cylinder, the latter, as stat^, 
revolving in a reverse direction to that necessary in cutting. 
In the first of these operations, oil and fine emery are appBed, 
and in the second, oil only. 



CHAPTER XI. 


Ll'STtllN(J PROCESSES AKD MACHINERY. 

(fOfi) The Production of Lustre on Woollen and Worsted Fabrics. (107) 

< Steaminjr and Cooling Machines. (108) Pressing. (109) The Vertical 
Press. (110) The Rotary Press. (Ill) Interimttent Pressing Machine. 

(106) The Production of Lustre on Woollen and, Worsted 
Fabrics. 

In certain classes of woollen and worsted textures, the production 
of lustre or brightness is an essential of the finishing routine, 
but this quality should not be obtained to the detriment of the 
handle of the cloth, nor should it be of a fugitive nature. It is, 
of course, known, from the simple manual work of ironing, that 
heat and pressure impart brightness and evenness to a woven 
surface. The application of these develop and fix the lustre on 
a sateen lining, but in woollen and worsted finishing, heat and 
pressure are only two of the causes which produce a smooth, 
level, bright texture. 

Lustre is obtained in finishing by the following:— 

(1) Boiling, (2) Blowing with steam, (fi) Steaming and boiling, 
(4) Blowing with steam and exhausting or cooling, (5) Hot 
Pressing. 

Mefnods 1, 2, 3, and 4 are of a similar nature, but vary as 
to the degree of lustre they impart. Each method, with its 
application, requires to be considered separately. 

The Process of Boiling. —This is the oldest process of pro¬ 
ducing a permanent lustre on a fine woollen fabric. Doeskins, 
beavers, and otljer dress-face cloths, are submitted to this opera¬ 
tion. It is not,^pplicable, in the same degree, to “ face cloths* 
in which fancy colours are used in the warp stnd weft. A 
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typical doeskin is (foiled for several hours both before and after 
dyeing, a probess which would tender the fabric if not made of 
a sound quality of wool. Thus, a doeskin piece, after the first 
raising routine, is tightly wound on a smooth wooden roller 
tail-end first, boiled for the requisite period of time, allowed to 
cool, and then rewound head-end first, and reboiled. 'Repeated 
raising, boiling, and cooling follow until the correct quality of 
brightness has been obtained. All conditions are induced likely- 
to bring out the lustrous quality of the fibres. Curliness or 
waviness is eliminated. The fibres are spread on the face of the 
cloth, and are in a state of compression, due to the tepgion 
applied in winding the piece on the boiling roller, when subjected 
to the boiling process. 

Blowing with Steam .—This is a simple process for levelling 
the face of the fabric, and also tor developing some lustre. It 
consists in wrapping the piece on a perforated roller with a 
cotton wrapper, with the face of the cloth to the wrapper. It is 
done on the winding-on frame, which has an ordinary roller on 
to which the piece is wound, with the wrapper in the first in¬ 
stance, and then rewound, well tensioned on to a perforated 
roller, with several rounds of wrapper both at the beginning 
and the end of running on to this roller. The ends of the 
wrapper are secured, and steam is blown through the piece 
either in the frame and revolving, or fixed vertically on a steam 
kettle. Cooling follows, and rewinding from the opposite end 
of the piece, repeating the process of blowing. 

It is useful prior to scouring fabrics made of Crossbred or 
other yarns which might be creased in scouring, and in piece- 
dye fabrics before dyeing. 

Steamimj and BeAlhyj .—It should produce an eveif fabric 
free from creases. Crabbing is a process of mild boiling 
and steaming used in the finishing of worsted fabrics. The 
routine consists, briefly, in winding the piece face down, with 
a cotton wrapper, on a roller, and boiling for a short time, 
then rewinding on to a perforated roller, where it is blown with 
steam, «,ltowed to cool^ apd the operation reputed from the 
opposite end of the piece. 
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Steaming and Cooling .—This is a comfiound process, and 
consists in blowing the pieces with steam, when %htly wound 
with a cotton wrapper, on a perforated zinc or copper roller. In 
this condition, cool air is forcibly drawn for some minutes, by 
means of a pump, from the outer to the inner round of the piece. 

A nuiiber of yards of canvas or coarse fabric are first wound 
on to the roller, and then a length of steaming wrapper (well- 
woven cotton cloth with a smooth face), the operation being 
completed by running the cloth and the wrapper together on to 
the roller. This ‘done, a few more rounds of wrapper are ap¬ 
plied, and then the ends secured, as in the process of steaming 
and blowing already described ; but here the roller revolves in the 
horizontal position, as seen in Fig. 143. The process of cooling 
takes place after blowing, the pump being used for this purpose 
after turning off the steam supply. In a short time the con¬ 
densed steam is discharged, and the piece left in a cool and 
natural condition. 

By another system, common in Germany, the piece, after 
being wound on the perforated roller, is passed into a horizon¬ 
tally fixed cylinder, which is then closed at the ends. Steam is 
forced through the successive rounds of the piece from the out¬ 
side to the inside, the condensed steam passing a^ay from the 
interior of the roller. The process is repeated from the reverse 
end of the fabric, and the piece again steamed. A pump is also 
used for cooling and conditioning the piece. 

The English system leaves the cloth in a good condition as 
to handle and brightness. It does notproduce an artificial gloss, 
or an effect which is imparted to the fabric, rather than a quality 
which it possesses and which is developed by the finishing opera¬ 
tion. *rhe theory of the English system may be described. In 
the first place, there is the winding of the piece, well fensioned, 
and in contact with a strong cotton texture, on to the perforated 
roller. This stretching and compressing ‘produces, evenness of 
surface. No creases or marks, or faults due to irregularities in 
tension either on the warp or weft of the piece, should be possible; 
in the second place, when the piece ,is iu this condition, steam,, 
at a pressure of 40' or more lb. to the square inch, is forced 




Fio. 143.—^Bailey’s Steamitig and Ck>oUng Maohine. 
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through the fabric, every interstice between 'fibres and threads 
being affected, and both the materials and }'arns Softened and 
brightened; in the third place, there is the cooling process, 
which gives condition and quality to the cloth. This system of 
producing lustre is applicable to all classes of worsteds, piece- 
dyerf and' fancy fabrics, and also, according to the finish re¬ 
quired, to ordinary Saxony and Cheviot cloths. 

(107) Steamiwj and Cooling Machines. 

• The usual form of these machines is that illustrated in Figs. 
143 and 144. It consists of two perforated rollers B B’, pump 
P, and smooth wooden roller and trough for boiling. The per¬ 
forated zinc or copper rollers are six inches in diameter, and have 
friction brakes attached for varying the tension on the wrapper 
and piece, when winding from one roller to the other. On each 
perforated roller are four yards of canvas, which are a protection 
to the piece J^en ithe steam is first turned on, absorbing any 
condensed mmeture. 

In actual working, ten yards of cotton wrapi)er are first run 
on to the roller on which the piece is to be wound. The piece 
is then taken between brake guides A, A', (the angle of which 
may be altered to give the necessary tension) and run, with the 
wrapper, on to roller B‘. This done, a number of yards of 
cotton wrapper are added, and the ends tied. The piece and 
the wrapper should be as near the same tension as possible; 
in winding on, the higher the tension, the greater the lustre 
developed. ' 

In applying the steam, it is important that the condensed 
moisture should first be removed. This is done by opening the 
valve ol the perforated steam feed pipe which runs from end to 
end inside the perforated roller, with the pump also acting for 
a short time. The outlet valve is then closed, a small escape 
valve slightly opened, and the steam allowed to circulate through 
the piece. In this manner the piece is evenly steamed, the 
process being as effective at the end farthest from, as at the 
end nearest to, the surface of the roDer.r After steaming for a« 
.few minutes, the steam supply is cut off, and the large valve at 
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Fig. 144.—Whiteley’s Steaming and Cooling Machine. 
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the end of the perforated roller ppened. Th8 pump is also set 
in motion, drawing air from the outside to the ihside of the 
roller, rapidly cooling and conditioning the cloth. The piece 
and the wrapper are then taken over roller C, and wound on 
to roller B, and the process of steaming and cooling repeated. 
The' adva'ntage of the two perforated rollers is, that while 
one piece is being delivered from the underside of roller 
a second piece and the wrapper are passing over roller C to 
roller B. 

(108) PresHinij. 

There are three distinct systems of pressing: (1) in the 
hydraulic vertical press (P’igs. 14.5 and 140); (2) in the rotary 
press (Pigs. 147 and 148); and (3) in the intermittent machine 
(Fig. 149), in which the pieces are pressed in yard lengths. 

They differ from each other in essential principles. In the 
vertical press, the entire piece is pressed when folded or outtled 
with press papers at one time, the fabric being in contact with 
heated paper surfaces ; whereas in the continuous machine the 
pressing takes place in lengths of fabric, either in passing round 
a heated metal roller, or between flat metal plates. The move¬ 
ment of the piece is constant in the rotary press, but inter¬ 
mittent in the Nussey and Leachman machine. 

There is a difference in the result, both as to the handle and 
lustre- gi ven to the texture, by pressing the piece for several 
hours in contact with smooth card-boards, in which condition 
heat is imparted by electricity or by hot plates, and by pressing 
the piece for a brief period between heated metal surfaces; but, 
each system has advantages, which will be indicated. 

(109) The Vertical Pries. 

Fig. 145 shows a front and end elevation of the vertical press. 
It consists of an upper and lower fixed flat metal piece, secured 
together by four iron pillars. Underneath A, and passing 
through it, are one or two rams or cylinders carrying the'piece 
table D. The prepared pieces are placed on the table, filling 
the space between D and B, and then the table is raised by 
•hydraulic pressure. 



icj. 145 .—Vertical Press. 
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In preparing each piece for the press, it Is folded down the 
centre. Two kinds of card-boards are used, and also metal 
fencings. The thinner press papers arc inserted between each 
layer of fabric. When the work of cuttling and papering has 
been done, a piece is placed in the press, three hot metal plates 
beinig firSi; laid on the table D, and on the top of these a metal 
fencing, a thin strip of iron; then follows another piece, folded 
in papers as described, and on this are placed card-boards and 
metal fencings, and three additional hot plates. This is done 
for every piece pul in the press. 

The press having its full complement of pieces, the hydraulic 
pump (A, Fig. 146) is started, and the requisite pressure applied. 
The pieces remain for the first pressing about two hours, then 
they are refolded and repapered to take out the cuttle marks across 
the piece. In the second oj)eratiou, the pieces remain in the 
press, usually overnight or until cool. Steaming follows, as a 
rule, to remove any unnatural gloss and stiffness of handle. 

Another system consists in using specially prepared boards 
having metal pieces at the front (idge, by which heat, developed 
by elexjtricity, can be distributed over the surface. Cuttling and 
preparing is done in the same way, only the heat distributors or 
boards are applied after every twelve layers of cloth, or may be, 
more frequently, it greater heat is required in pressing. It will 
be seen from the illustration (Pig. 146, section of Finishing Boom, 
Leeds University) that on this principle a switch-board is placed 
on either side of the press, and, at convenient intervals, an 
electric current is supplied to tlu! heat generators or boards. 
In this way a more uniform heat is developed throughout the 
successive layers of cloth in the press. 

By'ohe hot plate arrangement, the ends of the pieces, and 
layers nearest to them, necessarily receive and retain more heat 
than the layers approaching the centre folds or cuttles, whereas, 
by the electric system, the heat is more evenly distributed, 
with less danger- of scorching the ends of the pieces, 'which 
sometimes happens in the pressing of light fabrics with the 
hot press: the,pharging of the presses gjso more economically 
;done. 




Hydraulic pump. B = Press. C = Press table. 
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(110) Rotary Press. 

(1 

This is a continuous Pressing Machine, Figs. 147 and 148. 
It consists of the main cylinder C, round which the cloth passes, 
upper and lower dishes or beds A and B, with removable shell 
of iiick(!l silver, requisite guide I'ollers, brush or beater E, and 
. cooling arrangement F. Three powerful rams K are employed, 
connected with a hydraulic pump. Those lift the lower bed B 
and also the cylinder. Pressure on the cloth is applied by lift¬ 
ing, the lower dish B against the cylinder, and the cylinder 
against the upper dmh ,V, those parts being steam heated at a 
pressure of uU to 751b. 

The cloth, as seen from I'hgs. 117 and 118, jiasses over the 
guide tP, under G-, being brushed by E as it passes to the 
crimping-board or roller I), under the cylinder (', over the upper 
part of the cylinder to the front toji guide roller G“, then over the 
coolerF to the folding motion, live to seven yards of cloth being 
pressed per minute. 'The fan F', winch has a high velocity, forces 
a current of air through the jiiece immediately after pressing, 
cooling and conditioning the cloth. The steam gauge attached 
to the machine indicates the Ih. per square inch. 'The usual 
pressure on fine worsted goods is 300 lb., and that for low 
tweeds and union fabrics 700 lb. per square inch. It is claimed 
that the lustre obtained in this way is iiermanent. In another 
form of this machine only a lower dish is used, and the piece 
pressed once and not twice for each passage under the cylinder. 

As regards productive power and economy of working, this 
machine is superior to the vertical press. There is no folding of 
the pieces, and they are pressed full width- Perhaps the lustre 
obtained is not quite so natural as that produced by pressing be¬ 
tween press papers. Being so rapidly done, and whilst the piece 
is in motion,, the press is more in the nature of a glaze than a 
soft lustre^ and the handle of the cloth is not of the same 
character. The chief advantage is that of high productive power, 
and for this reason, and also on account of the comparative firm¬ 
ness and soltdity of texture, it is suitable fot the low-class 
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woollen and the union trade. .The older and slower system is 
generally preferred in the finishing of high-class woollens and 
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(111> Intermittent ^Pressing Machine. 

This is constructed in two forms, the smaller type of machine 
being illustrated in Pig. 141), and the larger type by the sectional 
drawings (Pigs. 150 and 151). The pieces being pressed on a 
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flat surface, and not on a cylinder as in the rotary machine, have 
necessarily an intermittent forward movement, and are pressed 
four times per minute. The pressure applied is from 350 to 500 
tons at each stroke. In the sectional drawings (Pigs. 150 arid 
151) two piefss are shown, one above,‘and tbe othel below the 
central and steam-heated plate, which is brought into contact 
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with the lower and upper portiQii of the machine by hydraulic 



Fici. Till. 


pressure, Imparting an 
equal degree of lustring 
and smoothing effect to 
each layer of fabric. 

The sootioiial draw¬ 
ings indicate the means 
for controlling the parts 
of the press, intermit¬ 
tently and automatically, 
by the compound cam 
C ; and also the mechan¬ 


ism for producing the conveyance ol the pieces from the feed to 


the delivery rollers. 


The cycle of movements comjirisc, (1) the lifting of the 



pressure bed K by a 
small ram inside the 
large one ; (‘i) the ac¬ 
tion of the large ram 
applying the maxi¬ 
mum pressure upon 
the pieces; (M) the 
removal of the pres¬ 
sure ; and (4) ' the 
drawing of the pieces 
forward after each 
stroke of the bed. 
All these, successive 
movements are initi- 
* ated by cam C, open¬ 
ing and closing, as 
required, a number 
' of valves. 

In Fig. 151, A is 
the steam cylinder to 
which steftnr is ad* 
mitteff by a slide 


valye operated by the b6.U' erttnk lever B. The two steanj 
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pipes Q and I aie in connection with the two rains, the smaller 
of which brings the large ram and the plates up to their work. 
Communication is opened by valve M, between an elevated 
tank and the large hydraulic cvlinder. The hydraulic pump 
operates when lever connections come in contact with Q, open¬ 
ing valve H. After the full pressure has, for a brief jieriod, 
been exerted on the cloth, it is, of course, necessary, in order 
that the piece may travel forward, that the hod K should be 
lowered. This is accomplished by the projection lifting the 
runner .E, and by the upright connector raising the valve M, 
forming an exhaust passage. • 

The conveyance of the. cloth through the machine is shown 
in Fig. 149. On the lower plate or bed is fixed a stop, which 
sets the drawing rollers in motion, with the releasing of the 
pressing of the cloth. The pieces pass between a pair of tension 
rollers T, over front guide roller intermittently driven, between 
the lower draft or space H, under the roller I), over the roller, 
returning tlirough the sanu' draft, round roller A, into the upper 
draft Fj to the back roller F, and folding motion. 

The intermittent inovi'ineut of the cloth is controlled by the 
action of the press bed P. During its pressure on llii' cloth, 
by a friction drive, arrangement, not shown, the movement of 
the draw rollers is arrested. The plates between the two drafts 
B and F. ire sioam heated, and the pressure by means of bed P 
is also under steam control. 
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MKTHODS OK FINlSHIKc;. 

(112) Routines of Finishing, (ilo) Woolk'n Routiiios of Fiuiahiug. 

(114) Worsliod Rontini's of Fmiahing. (1 l.'i) Rnntmes of Finishing for 

Union Fabrics. 

(112) Roiiline.': of RiiiinhitKi. 

Thksk vary witli tho type of woven manufacture. In the 
woollen trade, where the whole routine of work is carried out, 
as a rule, in the same mill, the finish may he diversified, 
or arranged, to suit the quality of the raw material, and the 
structure of the yarns and fabric. Or, to put it in a different 
way, tliemalerial may be selected, the yarn carded and spun, the 
texture set in the reed, and in regard to picks per inch and other 
technicalities, for a specific routine of finish. This is also done 
in worsted manufacturing, but the facilities for carrying out the 
samfe are in favour of the woollen manufacturer. The worsted 
trade is distinctly departmental, or sectional, comprising the 
top maker, the yarn spinner, the manufacturer, and the rinisher. 
The system has, no doubt, economic features. But the textile 
manufacture)-, producing from the wool to the finished cloth, 
can devise methods and routine which will impart a character 
to the finished product distinct from the design and colouring 
which may obtain in similar classes of fabrics made by a 
competitor. 

(113) Woollen Routines of Finishing. 

The following are examples of mttheds of finishiflg "Saxony 
. and Cheviot fabrics:— 

(249) 
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SAXON-& FABEICS. 

No. 1. ORDINAKY SAXONY SUITING. 

Milled, soft finish, with a slightly fibrous face. 

Wool: Sydney. 

Warp: 20 skns, left hand twine, 1.5’8 turns per inch. 
Weft : Same as warp. 

Set 70 inches wide in the loom, O’s reed 4’s, 40 ■ 
picks per inch. 

h’iniBhed : .'50 inches wide, 1.5to 10 07.. per yard. 
Weave : twill, 00 ends to the right, and dO to thij left. 

Ilowtine of Finish .'—Knot and mend, scour with alkali and 
soap, mill to 56-57 inches, wash-olf, tenter, cut level, brush 
and steam, blow with steam on the windiug-on frame, brush and 
steam, hot press, steam. 

N«. -2. COSTI MF, CUOTH. 

Handle of fabric, serft: surface, lustrous. 

Wool: Fine Merino. 

Warp: dO skns. left hand twine, 17-0 turns per inch. 
Weft: Same as w.arp. 

Set 74-75 inches wide in the loom, 11’s reed 4's, 44 
picks per inch. 

Finished : 50 inches wide, 12:j oz. per vard. 

Weave: Angled -j,— twill. 

In fabrics of this kind, the turns per inch in the yarn are im¬ 
portant, especially as they affect the milling and raising. 

Routine of Finish. —Knot and mend, scour, mill to 58 inches, 
wash-off, tenter, rai* damp, dry beat, cut, hot press, blow 
with steam, brush and steam, hot press, steam. 

No. .S. CHECKED-BACK JACKETING OR CLOAKING. 

■Raised on the face, cut clear on the hack. 

■ Wool: Cape Merino. 

Warp: 30 skns. face yam, lf)'3 turns per inch. 

2/30 skna backing yarn, 12-9 ti^s per inch. 
Welt: As warp. 
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Set 75-70 inches wide in the loom, 12'8 reed 6’s, 72 
picks per inch. 

Finished: 56 inches wide, 23^ to 24 oz. per yard. 

Weave: double twill, weft stitched, arranged 1 face, 
1 back, 1 face. 

Routine of Finish .—Knot and mend, scour, mill to 56 
inches, wash-off, tenter, raise wet several times from each end, 
hydro-extract, brush and steam, tenter, hot press, steam, cold 
prpss. 

N(i. 4. liEAVEB FINISH. 

Wool: Sydney. 

Warp: 26 skns. left hand twine. 

Weft: 14 skns. right hand twine. 

Set S2 inches wide in the loom, ]2.Vs reed 4’s, 56 
picks per inch. 

Finished ; 56 inches wide, 341- oz. per yard. 

Weave: 5-end sateen, weft backed, arranged 1 face, 
1 back. 

Routine of Finish .—Knot and mend, scour with alkali and 
soap, mill to 57 inches, wash-off, raise from both ends of the 
piece damp, allow to cool and dry, dry beat, cut, press, boil 3 
to 4 hours, cool, rewind from the opposite end, boil from 3 to 4 
hours, cool, dye, raise wet on the gig to straighten the fibres, 
tenter, dry beat, brush, cut, hot press, steam. 

No. 5 . DOESKIN FINISH. 

Wool: Port Philip. 

‘Warp: 26 skns. left hand twine. 

Weft: 14 skns. right hand twine. 

Set 41 inches wide in the loom, 12|’s reed 4’s, 35 
‘ picks per inch. 

FiniAed: 27 inches. 

Weave: fi-shaft warp sateen. 

Routine ofeFinish .—Similar roulinS to the,beaver witn 
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certain detail modifications to guit the quality and the weight of 
the cloth. Por example, the boiling process might be repeated 
three or four times, and the raising and cutting also varied. 

No. 6. WOOIXEN VESTING: SOFT FINISH. 

Wool: Merino. 

Warp: 20 skns. for the face and back; 13'6 turns per 
inch. 

Weft; 20 skns. for the face and back, ll'O turns per 
inch. 

Set 38 to 40 inches wide in the loom, 14’s reed 4’s,. 
.56 picks per inch. 

Finished: 28 inches wide, 121 to 13 oz. per yard. 

Weave: double eassimere. 

Routine of Finish .—Knot and mend, scour, mill to 29 inches, 
wash-off, tenter, raise damp several times from each end, hydro- 
extract, brush and sU'am, tenter, cut level, hot press, blow, hot 
press, steam, cold press. 

No. 7. LOW WOOLLEN SEltGF,; MADE OF EXTKACTED CARD WASTE. 

Warp: 10 skns., left hand twine, 13'25 turns per inch. 

Weft: 10 skns., Idft band twine, lO’O turns per inch. 

Set 70 inches wide, in the loom, 12 ’b reed 2’s, 24 
picks per inch. 

Finished; 56 inches wide, 20 oz. per yard. 

Weave: ^tw'H. 

Routine, of Fmish .—Knot and mend, raise before scouring, 
scour, mill to 57 inches, wash-off, tenter, blow, dye, tenter, cut, 
blow, brush and steara, hot press, steam. 

No. R. WOOLLEN RUG FINISH. 

Wool; Kiver Plate. • 

Warp; 15 skns. face and back, 2/40’a‘cotton centre. . 

Weft: 15 skns. face and back. 

Set 68 iijohgs wide in the loom, fS’s reed S's, 52 
picks per inch. 
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Finished: 2 yds. 5 inches; 54 inches wide, weigh¬ 
ing 3 lb. 15 oz. 

Weave: ^ twill, double, centre warp stitched, arranged 
1 face, 1 back, 1 centre, 1 face, 1 back. 

Routine of Finish. —Knot, mend, fringe, scour, mill, tenter, 
raise, cut, brush, steam, cold press. 

CHEVIOT PAJ3RICK. 

N(i. it. COSTliMH CLOTH. 

Wool: Cheviot. 

Warp: 15 skns. left hand twine, 8'5 turns per inch. 
Weft: Same as warp. 

Set 68 inches wide in loom, 13’s reed 2’s, 26 picks ])er 
inch. 

Finished : 56 inches wide, 12 oz. per yard. 

Weave: j---' twill. 

Routine of Finish. —Knot and mend, scour with alkali and 
soap, mill to 57 inches, wash-off, tenter, brush and steam, hot 
press, steam. 

Nci. in. FINE SUITING. 

Wool: Super Lamb Pick. 

Warp: 15 skns. and 2/25 skns. 

Weft: 15 skns. 

Set 66 to 67 inches wide in the loom. Id’s reed 3’s, 34 
picks per inch. 

Finished: 56 inches wide, 16 oz. per yard. 

('Weave: Angled , 2 —^ twill. 

Routine of Finish. —Knot and mend, scour, mill to 56 inches, 
wash-off, tenter, brush and steam, cut, brush and steam, hot 
press, steam. 

.No. 11 . FRIEZE. 

Wool: Highland (Black-face sheep). 

Warp:. 7 skns. 

Weft: Same as warp. 
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Set 82 inches wide in loom, 8 ’s reed 3’s, 28 picks 
, per inch. 

Finished ; .56-57 inches wide, 38-40 oz. per yard. 
Weave: .r ^ twill, cut 2’s. 

Routine of Finish. —Scour, mill, press, steam. 

No. 12. LINED OVEHCOMTNG. 

Wool; Cheviot. 

Warp: 15 skns. left hand twine, ll’J turns per inch. 
Weft : Same as warp. 

Sot 73 inches wide in the loom, 8 ’s reed 6 's, 48 picks 
per inch. 

Finished : 56 inches wide, 241 to 25 oz. per yard. 
Weave; Double cassiiuere twill, sateen warp stitched. 
Rotxtine of Finish.—Knot and mend, scou)-, raise damp, mill, 
wash-off, tenter and blow with steam. 

(114) WOKS'l’Bl) KOUTINFS OF FINISHING. 

Examples are given below in the styles of finish applied to 
Botanys,—fancy and piece-dye—vestings, covert coatings, cross¬ 
bred worsteds, and shawls. 

No. 1. WOUSTED COATING. 

Clear finish, or typical worsted picce-dye finish. 

Warp: 1 thread of 2/50’8 left hand twine, 10'2 turns per 
inch. 

I threi d of 2/50’s right hand twine, IC'O turns 
per inch. 

Weft: Same as warp. 

Set 69 inches wide in the loom, 18’s reed' 8 ’s, 120 
picks per inch. 

Finished: 56 inches wide, 241 oz. per yard. 

Weave; Double 3 —“ twill. • 

Routine of Ftms/i,.—Knot and mend, blo\ii with steam to set 
the piece, scour with soap only, tenter, brush and steam, cut 
' olear,*blCw, dye, ten tv, brush and steam, cut clear, blow, brush 
and steam, fiot press, steam, cold press. 
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No. 2. WOBSTED HUITING; CLEAR FINISH. 

t 

Warp : ‘2,/40’8 face and back, IG'l turns per inch. 

Weft: Same as warp, Til turns per inch. 

Set 6(i inches wide in the loom, 14’s reed H’s, 112 
picks per inch. 

Finished: 5(; inches wide, 21 07,. per yard. 

Weave: Double twill. 

of Finink. —Knot and mend, scour, tenter, brush 
and steam, cut, brush and steam, blow, brush and steam, hot 
press, steam, cold press. 

.No. :L WOKSTIil) SUITING: SINGLE I'AlililC. 

Warp: 2/dO’s left hand twine, t)'.') turns per inch. 

Weft: Kame as war]). 

Set (iO inches wide in the loom, 11's i-eed 4's, 5(1 picks 
per inch. 

Finished : 56 inches wide, 14 o/,. per yard. 

Weave: .^--nwill. 

Routine of Fivwh. —Knot and mend, scour with alkali and 
«oap, tenter, brush and steam, cut clear, brush and steam, hot 
press, steam, cold press. 

No. 4. LINED OVERCOATING: FINISHED ON DOTH SIDES. 

Warp and weft: 2/40’s face and back. 

Set 69-70 inches wide in tHe loom, 15’s reed 6’s, 90 
picks per inch. 

Finished: 56 inches wide, 17 oz. per yard. 

Weave: twill face, plain hack, warp stitched, arranged 

1 face, 1 back, 1 face. 

Routine of Finish .—Knot and mend, scour, tenter, brush 
and , steam,, cut, four tinjes on the face and once on the 
back, brush, blow, cool, steam, afterwards roll up and allow 
to cool, hot press, steam, cold press., 
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No. 6. VESTING. 

* 

Warp and weft; 2/50 s. 

Set 32 inehes wide in the loom, 13’s reed 8 ’s, lf )8 
picks per inch. 

Finished ; 2H inches wide, 10 oz. per yarc}. 

Double weave, centre warp for spotting. 

Routine of Finish ..—Knot and mon'd, scour, tcmter, brush . 
and steam, cut, brush and steam, blow, brush and steam, hot 
press, steam, cold prciss. 


No. (i. (;0VK1!T Od.VrtNG: t'NEAll FINISH. 

Warp: 2/4(rs worsted. 

Weft: 30 skns. woollen. 

Set OS mcbes wide in the loom, 18’s reed I’s, 56 
picks per inch. 

Finished: 56 inches wide, l-f| oz. per yard. 

Weave; twill and 4-shaft mat. 

Routine of Finish —Knot and mend, scour, mill to ;j6 inches, 
brush, cut, brush and steam, blow, steam, roll up and allow to 
•cool, hot press, steam, cold jiress. 

Another method of finishing this stylo of cloth is to leave 
the fibre on the face, and this would require that the cloth 
should be more heavily milled than the one for which the 
particulars are given. 

No. 7. 'X'lOSHBKED WOHSTKI). 

Warp: 2/3()’s left h ind twine, 9'7 turns per inch. ' 

Weft: Same as warp. 

Set 68 inches wide in the loom, 12's reed 4's, 46 picks 
per inch. 

Finished: 56 inches wide, 14-15 oz. per yard. 

Weave: Angled .j—^ twill. 

Routine of Finisk—Knot and mend, scour, mill to 57 
inches, wjish-off, tenter, cut level, brush and steam, blow, hot 
press, ‘steam, cold pr?ss. 
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No, 8. SHAWL. 

(J 

Warp and weft: 2/30's worsted. 

Set 60 inches wide in the loom, 12’s reed 4’s, 48 
picks per inch. 

h’inishtid: 4 yards 22 inches long, .5.') inches wide, 
weighing 3 Ih. 6 oz. 

Weave: ,7- “ twill. 

RoiUine of Finuh. —Knot, mend, fringe, scour, tenter, cut, 
press. 

‘(11.5) KOUTINES OE ETEISHIISIG FOE UNION 
EAERIOS. 

No. 1. COTTON WAKl’ AND WOOLLEN WEFT SUITING. 

Warp: 2/3()’s cotton. 

Weft: 20 skns. woollen, 12’2 turns per inch. 

Set 74 inches wide in the loom, 11 's reed 4’s, 48 
picks per inch, 

Einished: 50 inches wide, 12'8 oz. per yard. 

Weave; Angled twill. 

Routine of Finish.—Knot and mend, scour, mill, wash-off, 
tenter, brush and steam, hot press, steam, cold press. 

No. 2 . UNION BUG. 

Warp: 2/20’s cotton. 

Weft: 2/30 skns. Saxony. 17'7 turns per inch. 

Set 114 inches wide in the loom, 12’s reed 2’s, 75 
picks per inch. 

Einished: 72 inches wide, 31 oz. per yard. 

Weave : Backed 3 ' twill. 

Routine, of Finish .—Knot and mend, scour, mill, wash-off, 
raise four times from opposite ends, tenter, teush and steam. 

No. :l. c6tTON warp beaver : FACE FINISH. 

Warp:'2/30’s cotton. 

Weft: C.5 skns. mungo, 12'05 turns per inph. 
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Set JO inches wide in the loom, 13’s reed 4’s, 72 
picks per incS. 

Finished; 56 inches wide, 22 oz. per yard. 

Weave: 5-shaft sateen weft reversible. 

Rmdine of Finish .—Knot and mend, scour, mill, raise 
several times, tenter, dry beat, cut, hot press, dye, boil, wash- 
off, tenter, dry beat, cut, brush and steam, hot press, steam, 
cold press. 

It is, of course, understood that these routines of finish are, 
in practice, varied according to the structure of the fabric, and 
the exact degree or nature of finish required. 


THE END. 
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Sc<Hiring), 57. 

Aj)i)Ucafci<)n of nulling a])i>arat-UK h* 
the r<)]»e sceurer (see Milling), 
154. 

Aitiluiial conijn'ossion, milling witli - 
out, 154. I 

Backed cloths and felting, ld(>. | 

- and single weaves, relative shvirik-! 

age of, ItK). i ■ 

Heaver cloths, 10. 1 

— finish, 250. 

Bedford cords, 9. ; 

Billiard cloths, 4. 

Binding of cuinpouiid cloths and fell -1 
ing (see Stitching). ; 

Blowing, process (»f, 2311. 

Boiling, process of, 41. 232. | 

Border Cheviot wool, felting projierty i 
of, 78. ‘ ' 

Box cloths, 10. ‘ 

Bnirfiiug and steaming, 213. 

Cinn-WiRK raising, 190. 

— -- luaclunoft, 201. 

— -lyiHSH of, 202. ' 

Check-hacked cloakings, finish of, | 

249. ; 

Cheviot fabrics, 1. ! 

— wool, shi’inkago of, 7H. 

Cloakings, golf, 14. i 

Cloths (Saxon}’), iyiies of and iiiisiTjg, 

167 (see also Fabrics and Finish- ] - 

ing, lloutines of). 4 ! 

— Saxony and Cheviot I. ! - 

— fancy and |)ioce-dye, 3. 

-- heavy woollens, 5, 10. | - 

— union^O. ' 

— wMpcord, buckskin,* c6id ami! - 

Venetian, 8. 

— Ikix, beaver, pilot, melton, 10. ^ 1 


11 . 

- overcoating, 13. 

“ golf chalking, 14. 

-- vesting, 15. 

- types of double and varied felting, 

111 . 

- roversildo. 111. 

- double, with face and luick dis- 

siniihff, 112. 

-arranged two face and one 

back, 113. 

-w'oi-sted face and woollen back, 

113. 

--face war}), woollen face 

weft, and woollen 
l)acking, 113. 

. - --jj,nd w’eft, cotton backing 

war}) and woollen 
weft, 113. 

— single woollen yam for face, 

and two-fold woollen yarn for 
Imck, 1X4. 

— with a })ile of fibre on both 

sides, and raising, 167. 

— — soft finish, and raising, 167. 
-dress-face finish, and rais¬ 
ing, 167. 

raising of, in which fancy yarns 
are used, 184. 

costume, vesting, and mantle, in 
which fancy yams are used, and 
rai.sing, 186. 

Cheviots and fiannels, and cutting, 
217. 

clear-faced .woollen and cutting, 
217. 

soft finished woollen and cutting, 
217. 

pile and cuttuig, 218. 
woollen and worsted, production 
of lustre on, 232. 
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Combing, process 'of, and lustre, 41. Effects of the process of boiling (see 
Composition of the yarn and felting, ' each pro^ss), 232. 

76. -cutting, 217. 

Condition of* the cloth in milling, --felting, 27. 

—-raising, 30. 

Continuous cutting machine, 220. - - — scouring, 21. 

Cooling and steaming ojierstion,--steaming and cooling, 234. 

234. I I-pressing, 42, 238. 

Cord-weave fabrics, 8. i 

Corrugated rollers in the milling ] Fabrics, Cheviot, 1. 

machine, 133. 1 — Saxony, 1. 

Costume cloth (Saxony), finishing of,; — Botany worsted, 2. 

249. - - Crossbred worsted, 2. 

— (Cheviot), finishing of, 252. - fancy woollen, 3. 

Covert coatings (worsted), finishing of, - piece-dye woollen, 3. 

15 , 6 . — fancy worsted, 4. 

Crabbing, process of, 41 (see also — piece-dye worsted, 4. 

Steaming and Cooling, 234). union fancie, 7. 

Cropping or cutting, 216. - piece-dye, 7. 

_effects of, 217. — two-ply in the waip and weft and 

— — Cheviots and flannels, 217- felting, UK). 

-- dear-face woollens, 217. — structure of backed and felting, 

-soft-finish woollens, 217. 104. 

-Botany worsteds, 218. — three-jily in the weft and felting, 

-Crossbred worsteds, 218. 106. 

_pUe cloths, 218. — compomid in the warp and felting. 

Crossbred fabrics, 2, 18. KW. 

■— worsted, finish of, 255. -- double, varied in structure and 

Crosset & Debatisse, milling machine felting, 111. 

of, 143. - — effect of stitching on felting. 

Cross-thread raising, 40, 181. 110. 

Curl fabrics produced in milling, 73. — production of lustre on woollen 

Cutting machines, types of, 219. , and worsted, 232. 

-routine of the piece in, 224. i Felting or milling, effects of (see 

— sotting of the parts of the, 224.1 Weave), 27. 

_form of bar or “ bed ” of, 226. i -qualities of wool and, 61. 

— — with two or more cylinders, 228. — — of Merino and Cheviot wools, 

-operation of grinding cutting 63. 

parts, 228. yf Merino and .Southdown 

wools, 68. 


Debatisse & Crosset, milling machine | 
of, 143. 

Defects *111 fabrics, cause of, 19. 

— due t<i imperfect washing-off, 52. 
Detergents used in scouring, 21. 
Dewing, process of, 40. 

Doeskin cloths, 4. 

— finish, 162. 

-routine of, 250. 

Double cloths, types of, and felting, 
111 . 

--stitching tk, and felting, 116. 

Drying and tenteSing, 24. 

Dry raising, 160.-, 


-and yam structure, 76. 

--composition. 76. 

-methods of yam construc¬ 
tion, 80. 

-- — of fabrics made of re-manu¬ 
factured materials, 82. 

— and degree of twine in the 
. yafn, 83. 

— and folded yarns, 90. ■ 

— of standard - weave fabrics, 

92. 

—^ an<| weave interaeoiioi)8, 93. < 

— effect of variation in wefting, 96.) 

— of irregular-weave fabrics, 9^ 
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Pelting or milling, ot two-ply warpj Hydro-extracting, 23^ 
and tw(;-ply weft fabrics, lOO.T 

- of single and backed fabrics, ! Inking, process of, 20. 

100. ' Intersections in weaves,**inHueuco cd, 

-three-ply weft fabrics, 105. ; (ju felting, 03. 

— — of fabrics compouncl in the i - — various weaves, 93. 

warp, 10*9. ' In egular weaves and felting, 96. 

-of compound weave fabrics, 110.' « $ 

- of double cloths, 111. ' Kilbuun’s im})roved milling machine, 

-and stitching of compound: 142. , 

weaves, 116. | Knotting, 19. 

Finisliiug, routines of. 248. ! 

— of Saxony suiting, 249. ' LirsiRK due to yarn construction, 41. 

-costume fabric, 249. ' Lustring process and machinery, 232. 

— — check-lnick jfvcketing or cloak-' Loom <juaHties of woven fabrics, 16. 


ing, 249. 

— — lieaver cloth, 206 . 

— — doeskin cloth, 250. 

— — vesting cloth, 251. 

~ — low woollen serge, 25J. 

-woollen rug, 2.51. 

-Cheviot costume fabric, 2.52. 

-fine suiting, 252. 

— - — frieze overcoating, 252. 

-lined overcoating, 253. 

-- — worsted coating, 253. 

— --suiting, 254. 

...-(single fabric), 254. 

— — — lined f)vercoatiTig, 254. 

--vesting, 255. 

— covert coating, 255. 

— - — Crossbred worsted, 255. 

-woiuted shawl, 256. 

--union fabrics, 256. 

-*’ug, 256, 

— — cotton-war|» beaver, 256. 
Flannels, 3. 

Flafinel suitings, 3. 

Friezes, 12. 

Fulling, term of, 120. 

— stocks, 122 , 

-Tomlinson’s, 124. 

« 

UiG, ui)eration of raising on the, 193. 

— raising, two-cylinder imichines, 

194. 

Golf cloaking, 14. , 

Greasy pieces, impurities in, 45. 
Grinding, operation of, 228. 
Grosselin’s milling machine, 148. 

• • • 

Hanp raising, 1 ^. 

Hemmer’s milling machine, 140. 


Meltons, 10. 

. Merino wool, shrinkage of, 63, 68. 
McLardie’s compound milliug uia- 
1 chine, 149. 

Milling (see felting) and scouring 
machine oombineii, 60. 

; — without artificial comjuvKsiou, 154. 
-• - machines, 124. 

i-with two ornH>ro up]»ei’ rollers, 

135. 

• — l>elt motlKKl of driving rollers, 

136. 

— - — with coiTugatcd guide rollers, 

i:j3. 

— duplex (Whiteley), 138. 

— — (Hemmor), 140. 

- - without flanged roller, 141. 

-- with fulling device applied lu 
the 8j>out, 141. 

' — Kilbum’s imjirovements, 142. 

- - Crosset and Helwtisse, 143. 

— - - with stampers in the sj ►out, 146. 

— -- Grosselin’s compound, 148. 

— -- McLardie’s comjjound, 149. 

- Preston’s combined, 152.' 

- ^Pinker and Airan’s, 154. 

I- - apjMiratuH, application o^ to the 
ro])e scourer, 154. 
j Moss finish, 209. 

I 

i AVPBP fabrics, 11. 

• • 

! On. applied in blending, efleot of, on 
piece scouring, 22. 

; Overcoating cloths, 13. 

-(Cheviot), fibish of, 2S3. 

— - (worsted), finish of, 254. ; 

I — — covert (worsted), finish of, 265. 
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Periods of miliing, 29. 

Perpetual cutting insiohin©, 220. * 

Pieces, routine (»f, in oiml-raising, 210 
^— greasy Impurities in, 45. 

— causes of loss in weight in sc( sir¬ 

ing, 46. 

Pilc)t8, 11). 

Plain ami other weaves, shrinkage of, 
64. 

Press, vertical, 238. , 

— rotary, 242. 

— - interinittent, 244. 

Pressing, 238. 

p- operation of, *42. 

- difference in elTect of the cold and 
* hot processes, 43. 

- effect of moisture aiKllimnidity, 14 
Preston’s combined iniliing machiiio, 

152. 

Prunelle twill, slirinkage of, 64. 
Pulled wjisto, felting quality of, 83. 

QuAr-iTiEs of wiml and felling, (U. 
-raising, 33. 


Ribs, woollen, 9. 

Rinsing or wushing-off, 51. 

Routine of finishing, 248. 

-- (woollen), ordinary Saxony, 
249. 

costume cloth, 249. 
Jacketing or cloaking, 249. 
— Iieaver, 250. 
d(»eskin, 25f}. 

— vesting, soft finish. 251. 

— -- low serge, 251. 

— rug, 251. 

-- ('heviot, ostume cloth, 252. 

— fine suiting, 252. 

-• — frieze, 252. 

— • lined overc(»ating, 253. 

— (wov.sied), [nece-dye coating, 
253. 

— • suiting, 254. 

— suiting, single cloth, 254. 

- lined overcoating, 254. 

— - vesting, 255. 

- - covert coating, 255. 

• — Crosabreil worsted, 255. 

-- • shawl, 256. 


Uajsjno, effects of (.see Weave), 30. 

— and textural conditions, 3^1. 

— theory of, 34. 

— and fabric structure, 35, 

— kinds of, 39. 

— treatment of the cloth, 158. 

— comlitiun of the cloth in, 459. 

--- dry processes of, 160. 

— dump and wet jirocesses of, 162. 

— determined by degree of felting, 

163 

— quality of the material and, 164. 

— weave structure and, 168 . 

— yam structure and, 172. 

of fabrics made of Cheviot, Saxony 
and Mohair, 174. 

— of fabrics in which fancy yarns are 

vised, 184. 

— hand method of, 190. 

— gig, 190. 

— operation on the gig, 193. 

-- two-cylinder gig, 194. 

— by teazles, 196. 

— teazle and cardtwire, 199. 

— card-wire machines, 201. 

— horizontiJ machines, 205. 

— rotary machines, 207. 

Relative slirinj*age of Racked and 
single weares, 104. 


• (union fabric.s), suiting, 256. 

— — I'ug, 256. 

.. --beaver, 256. 

Sataka, 3, 4. 

Saxony faluacs, 1. 

— suiting, finishing of, 249. 

Scouring, detergents u-ed in, 21. 

— Cerman electrical system of, 21. 

— machines, 47. 

— rope machine, 47. 

— points in the use of the rojH)' 

machine, 52. 

ay.]dication of milling aiqiai'atus to 
the rojm scourer, 164. 

— ojien or full-width machine, 55. 

— advantages of the oiien machine, 

57.* 

~ machine with flanged roller, 58. 

— combined scouring and milling 

machine, 60. 

Serge (low woollen), finishing of, 251, 
Shawls (\A\)r8ted), finishing of, 266. 
Shearing (see Cropping oi> Cutting). 
Shotlands, 11. 

Shrinkage of backed and single weaves, 

— effect of singlo, stitching on, is 

compound weMives, 116. 
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Shrinkage, effect of do«jl)le stitching 
on, in ompound weavi^s, 118. 

Soap, analyses of, C3. 

— eftect of j)oiash and s«>da in milling, 

28. 

Soft finish vesting, 251. 

Southdown wool, shrinkage (d, <>8. 
Steaming and brushing, 2J8. 

— — cooling, 234. 

— — machines, 23fi. 

Stitching or tying of doufde and com 

pound weaves and felting, lib 

— of compound weaves (warp ami 

w'eft inethtsls) and felting, 118 

— effects of, on shrinkage or felting, 

lUi, 117, 118. 

— of double cloths with centre warp 

and felting, fill. 

— --weft and felting, 11b 

Stocks, fulling, 121. 

-- construction and working of, 122. 

— automatic, 123. 

Structure of the falnic and raising, • 
35. 

— — backed weaves and felting, 104. • 
Suiting (]uece-dye worsted), finishing 

oi, 253. 

— (piece»dye woollen), finishing of, 

252. 

I 

Tapestry fabric, raising of, 182. | - 

Tasmanian wool, felting (juality of, 

68. 

Teazle gig, 100. 

-operation of, 193. 

— — ^ith two cylinders, 194 
Teazles, raising with, 196. 

— and caid wire, 199. | 

Tentering, 24. I - 

Textural conditions, influence ol^ on 

raising, 33. - 

Throe-ply weft fabrics au<l felting, 
105. 

Tinker and Arran’s luilling diachino, 
156. 

Twine in tlie yam and raising, 34. , - 

— degree of, in the yarn and felting, 

8;k . 

Tying of double and compound cloths' - 
and fefting (sec Stitching). 

Union fabrics, 6. 

• — loss 4n il^ouring of, 46. • • 

-finishing of, ^56. 


Cnion fabrio-5, rug, fiuyihing of, 256. 

— beaver, finishing of, 256. 

Vkmetians, 9. 
laising of, 168. 

N’cnotian weaves, check iiatterns 

com]M)sed of, 170. 

and cord weaves, strijios, 47tl. 
Vestings, 15. 

(w<iolien), finishing of, 251. 
(wor.stcilj, finishing of, 255. • 

NSashinu-off, process of, 5J. 

W'eave, weft sateen and raising, 3!> 

- w'arp sateen and raising, 37. 

■ ))hun .sateen ami raising, 38. 

— on dtmblefivo endsiiUnm base ami 
felting, 98 

• angled fivci-eiid twill mat and felt- 
j'lK, 

- cut. five-end twill check and felt¬ 

ing, 99. 

tcu-shaft twill mat and felting, 
99 

len-shaft w'oavi* on sateen liaso 
ami felting, 99. 

- liackiul swaiisdown and felting, 

104. 

weft backed five-end sateen and 
felting, 104. 

- three-ply in the w'eft and felting, 

105. 

- three-ply in the weft, sateen face 

ami huck, and jilain weave centre 
and felting, 108. 

- w'arji-backed and fidting, 169. 

- three-ply in the wiu*p and felting, 

no. 

- double five-end sateen (warp 

stitched) and felting, 116. 

—»-(w'arp and weft stitchiMl) 

and felting, 116 

- double five-end sateen facf- and 

five-end twill back (warji stitched 
and felting, 117. 

- double five-end twill (warp 

.stitched) and felting, 

117. •• 

- —-(warp pnd weft stitched) 

and felting, 118. ’ 

- double ten-ond twilled mat (warji 

stitched) and feltmg, 119. 

- five-end weft satw^, wave effect 

due to raising of, 160. 
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Weave, checked (warp and weft'Woollen clotlr.-i (see also Fabrics 
sateen), and raising, 168. < and Finishing routines of), 

— stripe (buckskin twill and weft! 1. • 

cord), ind raising, 170. | — ~ fancy and piece-dye, 3. 

— cord, and iaising, 170. |-heavy, 10. 

— check (backed a twill and weft - - ({ualities of unfinished, 16. 

cor<l), and raisit^, 170. — - production of lustre on, 232. 

— ^Miukethi twill weft spotted and Worsted fabrics (see also Fabrics 

milling, 173. and Finishing routines of), 

— ^ 1 twill and raising, 176- Bot^my and Crossbred, 2. 

Woave«, stiiudard weaves and felting,' - — fancy and piece-dye, 4. 

92. -effects of finishing on, 17- 

— intersections in, and felting, 93. — Botany and Crossbred, and cut- 

-7 iiTogular, andlelting, 96. ting, 218. 

— structure of, and raising, BiS. - - production of lii.stre on, 232. 

WeV^h wool, shrinkage of, 78. -steaming and cooling of, 234. 

Whipcords, 8. Woven surfactj, and raising, 35. 

Whiteley’s milling machine, 124. 

— -- — (du])lex), B18. Y.\rns, twine in, and raising, 34. 

W(«d, shriTikage of (see Felting), 28. — structure of, and felting, 75. 

— (jujilitie's of, ,‘Uid raising, 33. - composition of, and felting, 75. 

— -felting, 61. — methods of construction, 80. 

— Merino and Cheviot, and felting,, — degree of twine in, and felting, 83. 

63. — folded, and felting, 90. 

...-Southdown, and felting, 63. - characteristics of, in compound 

•— different felting ])roi)erties of, 72. weft fabrics, 106. 

— Welsh, and felting, 78. , — structure of, and raising, 172. 

W(K»llon cloaking, finish of, 249. , Yorkshire wool, felting <juality of, 79. 
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Paints, Colours and Printing 
Inks. 

THE CHEMISTRY OP PIGMENTS. By Ernest J. Parry, 

B.Sc. (Lond.), F.i.C., RC.S., and J. H. Coste, F.C.S. Demy 

8vo. Five Illustrations. 285 pp. Price 10s. 6d. net. (Post free, 
10s. i’Od. liome; 11s. 3d. abroad.) 

Contents! 

Introductory. Li};ht—VVIme Li^iht—The Spectrum—The Invisible Spectrum—Normal 
Spectrum—Simple Nature of Pure Spectral Colour—The Recomposition of White Light- 
Primary and Complementary Colours—Coloured Bodies-Absorption Spectra— The Appli¬ 
cation of Plffments. Uses of Pigments. Artistic, Decorative. Protective—Methods of 
Application of Pigmfints: Pastels and Crayons, Water Colour, Tempera Painting, Fresco, 
hncaustic Painting, Oil-colour Painting, Keramic Art, Knamel, Stained and Painted Glass, 
Mosaic— Inorganic Pigments. White Lead—Zinc White—Enamel White—Whitening— 
Re<l>Le:id -Litharge—Vermilion—Royal Scarlet—The Chromium Greens—Chromates of Lead, 
Zinc, Sliver and Mercury Brunswick Green—The Ochres—Indian Red—Venetian Red- 
Siennas and Umbers—Light Red—Cappagh Brown—Red Oxides—Mars Colours—Terre Verte 
—Prussian Brown — Cohall Colours — Coeruleum — Smalt—Copper Pigments —Malachite— 
Bremen Green —Scheele’s tJreen —Emerald Green — Verdigris—Brunswick Green—Non* 
arsenical Greens—Copper Blues—Ultramarine—Carbon Pigments—Ivory Black—Lamp Black 
— Bistre—Naples Yellow-Arsenic Sulphides’ Orpiment, Realgar—Cadmium Yellow— 
Vandyck Brown—Organic Pigments. Prussian Blue—Natural Lakes—Cochineal—Carmine 
—Crimson — Lac Dye — Scarlet - Madder — Ali/.ann—Campeachy—Quercitron—Rhamnus— 
Brazil Wood—Alkanet—Santal Wood—Archil—Coal-tar Lakes—Red Lakes-Alizann Com¬ 
pounds—Orange and Yellow Lakes—(ireen and Blue Lakes—Indigo—Dragon's Blood- 
Gamboge—Sepia—Indian Yellow, Puree—Bitumen, Asphaltum, Mummy—Index. 

THE MANUFACTURE OP PAINT. A Practical Handbook 

for Paint Manufacturers, Merchants and Painters. By J. Cruickshank 
Smith, B.Sc. DemySvo. 200 pp. Sixty I Uustrations and One Large 
Diagram. Price 7s. 6d. net. (Post free, 7s. lOd, home; 8s. abroad.) 

Contents. 

Preparation of Raw Material—Storing of Raw Material—Testing and Valuation of Haw 
Material—Paint Plant and Machinery—The Grinding of White Lead—Grinding of VVhite 
Zinc—Grinding of other White Pigments—Grinding of Oxide Paints -Grinding of Staining 
Colours—Grinding of Black Paints—Grinding of Chemical Colours—Yellows—Grinding ot 
C hemical Colours—Blues—Grinding Greens—Grinding Reds—Grinding Lakes—Grinding 
Colours in Water—Grinding Colours in Turpentine—The Uses of Paint—Testing and Matching 
Paints—Economic Considerations—Index. 

DICTIONARY OP CHEMICALS AND RAW PRO¬ 
DUCTS USED IN THE MANUFACTURE OF 
PAINTS, COLOURS, VARNIBHES AND ALLIED 
PREPARATIONS. By George H. Hurst, RC.S. Demy 

Cvo. 380 pp. Price 78. 6d. net. (Post free, 8s. home; 8s. 6d. abroad.) 

THE MANUFACTURE OF LAKE FIGMENTS FROM 
ARTIFICIAL COLOURS. By Francis H. Jbnnison, 
P.I.C., F.C.S. SIxtoen Coloured Plates, showing: Specimens of 
Elghty-nine Colours, speoialiy prepared from the Reolpee givon 
in the Book. 136 pp. Demy 8vo. Price '^s. 6d. net. (Post free, 
78. ipd. bomef 8s. abroad.) 

Contents. 

The Groups of the Artificial Colouring Matters—The Nature and Manipulation of Artifleial 
Colours—Lake>forming Bodies for Acid Colours—Lake-forming Bodies' Basic Colours—lUtke 
Bases—The Princirics of Lake Formation—Red Lak^—Orange, Yellow, Greer, Blue, Violet 
and Black LakM—The Production of Insoluble Azo Coloui^ in tne Form of PigtnentB~*T^ 
' General Properties of Lakes Produced from Artifleial Cclourb—Washing, Filtering and Fin* 
fshing—Matching and Testing Lake Pigtnents—Index. 
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PAIl-.TS, COLOURS, ErC.—c.outiiui^'d. 

THE MA^TUFACTURE CJP MINERAL AND LAKE 
PIGMENTS. Containing Directions for the J^nufacture 

of all Artificial, Artists and Painters’ Colours, Enamel, ^ot and Met 
tallic Pigments. ’A Text-book for Manufacturers, Merchants, Artists 
and Painters. By Dr. Josef Bersch. Translated by A. C. Wright, 
M.A. (Oxon.), B.Sc. (Lond.). Forty-three Illustrations. 476 pp., demy 
8vo. Price 12s. 6d. net. (Post free, 13s. home ; 13s. 6d. abrfiad.) • 

Contents. 

Introduction—Physico-chemical Behaviour of Pifimenfii—Raw Materials I'jiipl^yed in 
the Manufacture of Pigments—Assistant Materials—Metallic Compounds—The Manufacture 
ot Mineral Pijjments—The Manufacture of White Lead Knamcl White—Washing Apparatus 
— Zinc White — Yellow Mineral Pigments — Chrome Yellow—Lead Oxide Pigments — 
Other Yellow Pigments—Mosaic (iold—Red Mineral Pigments—The .Manufacture of Ver¬ 
milion-Antimony Vermilion—Ferric Oxide Pigments—Other Red Almeral Pigments—Purple 
of Cassius-Blue Mineral Pigments—Ultramarine—Manufacture of Ultramarine—Blue 
Copper Pigments—Blue Cobalt Pigments—Smalts—Oreen Mineral Pigments—Emerald 
Green—Verdigris—Chromium Oxide—Other Green Chromium Pigments -(Jrcen Cobalt Pig¬ 
ments—Green Manganese Pigments—Compounded Green Pigments—Violet Mineral Pig¬ 
ments—Brown Mineral Pigments- -Brown Decomposition Products-Black Ihgments—.Manu¬ 
facture of Soot Pigments—Manufacture of Lamp Black The .Manufacture of Soot Black 
without Chambers—Indian Ink—Enamel Colours—Metallic PigmentS'-Bronre Pigments— 
Vegetable Bron/e Pigments. 

PiGMi:Nrs OF Okcanic Okioin—L akes Yellow Lakes-Red Lakes -Maniifactu>e of 
Carmine—The Colouring Matter of Lac—Safflower or Carthamme Red--.Madder and 
its Colouring Matters—jMadder Lakes—Manjit (Indian Madder)- Lichen Colouring Matters— 
Red Wood I.akes—The Colouring Matters of Sandal Wood and Other Dye Woods-Blue 
Lakes—Indigo Carmine-The Colouring Matter of Log Wood—Green Lakes—Brown Organic 
Pigments—Sap Colours- Water Colours—Crayons—(Jonlectionery Colours—The Prep-iralion 
of Pigments for Painting—The Examination of Pigments- Examination of Lakes—The 
Testing of Dye-Woods—The Design of a Colour Works—Commercial Names of Pigments— 
\ppendix: Conversion of Metric to English Weights and Measures—Centigrade and Fahrenheit 
Thermometer Scales—Index. 

RECIPES FOR THE COLOUR, PAINT, VARNISH, OIL, 
SOAP AND DRYSALTERY TRADES. Compiled by 

An Analytical Che.vhst. 350 pp. DeniySvo. Pncc7s.0cl.net. (Post 
free, 8s. home; 8s. 3d. abroad.) 

Contents. 

Pigments or Colours for Paints, Lithographic and Letterpre.s Printing Inkji, etc.— 
' Mixed Paints and Preparations for Pamt-making, Painting, Lime-w ashing, Pnperhanging, 
et’.—Van ishes for Coach-builders. Cabinetmakers, Wood-workers, Metal-wryrkers, Photo- 
Braphers, etc.—Soaps for Toilet, Cleansing, Polishing, etc.—Perfumes -Lubricating Greases, 
Oils, etc.—Cements, Pastes. Glues and Other Adhesive Preparations—Writing, Marking. 
Brdorsing and Other Inks—Sealmg-wax and Office Requisites—Preparations for the Laundry, 
Khchen, Stable and General Household';Uses—Disinfectant Preparations—Miscellaneous 
Preparations—Index. 

OIL COLOURS AND PRINTERS’ INKS. By Lpuis 

Edgar Andes. Translated from the German. 215 pp. Crown 8vo. 
56 Illustrations. Price 5s. net. (Post free, 5s. 4d. home; 5s. fid. abroad.) 

• Contents. 

Linseed Oil—Poppy Oil—Mechanical Purification of Linseed Oil—-Chemical Purification of 
Linseed Oil—Bleaching Linseed Oil—Oxidizing Agents for Boiling Linked OiI-;-Theory of 
OH Boiling—Manufacture of Boiled Oil—Adulterations of Boiled Oil—''hinese Drying Oil and 
Other Specialities—Pigments for House and Artistic Painting and Inks—Pigment for 
Printers' Black Inks—Substitutes for Lampblack—Machinery for C/olour Grinding and 
Rubbing—Machines for mixK.g Pigments with the Vehicle—i^int Mllll—Manufacture of 
House Oil Paints—Ship Fnmtx — Luminous Paint—Artisis Cclours—Printers’ Inks:— 
VtHlCi^ES—Printers’ Inks:-PIGMENTS and MANUFACTURE—Index. 

also Writing Inks, f. ii.) 

. THREE. HUNDEEP SHADES AND HOW TO MIX 
THEM.» For Architects, Decorators and f’ainters. 

^age 28 .) 
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CASSIN. By Robert Scherer'. Translated from,the German 
by Chas. Salter. Demy 8vo. Illustrated. 160 pp. Price 7s. 6d. 

^ net. (Pflst free, 7s. lOd. home; Ss. abroad.) 

Contents. 

Casein: its Ori;ln, Preparation ani Properties. Various Methods of Preparing 
'Casein. Composition and Properties ol Casein. Casein Paints Marble-Lime " 
Colopr for Outside Work—Casein Enamel Paint—Casein Facade Paint—Cold-Water Paint in 
Powmer Form—History’s Recipe for Casein P.iint anJ Varnish—Pure Casein Paints for Walls, 
■etc.—Casein Paints for Woodwork and Iron—Casein-Silicate Paints—Milk Paints—Casein- 
Silicate Paint Kecipe.s—Triyel's Boiled Oil Substitute—Cal-omine Wash—Quick-Drying 
Casein Paint—Boiled Oil SubstitCte—Rinj»’s Cold-Water Paint—Form,ilactin—Waterproof 
Paint f5r Playing Cards—Casein Colour Lake—Casein-Cu nent Paint. The Technics of 
Casein Painting. Casein Adhesives and Putties.— Casein Glue in Plates or Flakes— 
Jeromm’s Casein Adhesive—Hall’s Casein Glue—Waterproof Glue—Liquid Casein Glue- 
Casein and Borax Glue—Solid Casern Adhesive -Casein Solution—Glue Powder—Casein 
Pv,ttie>—Washable Cement for Deal Boards—Wenk’s Casein Cement—Casein and Lime Cement 
—••Pitch Barm’’—Casein Stopping—Casein Cement for Stone. The Preparation of 
Plastic Masses from Casein —Imitati m Ivory—Anti-Radiation and Anti-Corrosive Com¬ 
position—L).cUinann’s Covering for Floors an-i Walls—Imitation Lin.ileum—Imitation 
Leather—Imitation Bone—Plastic Mass of Keratin and Casein—Insuljtmft Mass—Plastic 
Casein Masses—Horny Casein Mass—Plastic Mass from Celluloid—Casein Cellulose Compo 
sition—Fireproof Cellu'ose Substitute—Nitrocellulose and Casein Composition—Franquet's 
Celluloid Substitute—Galalith. Uses of Casein in the Textile Industry, for Finishing 
Colour Printing, etc.— Caseo^um—“Glutm”—Casein Dressing tor Linen and Cotton 
Fabrics—Prmtmjt C >ioiir with .Micallic Lustre—Proc^ss for SofteninR, Sizing and Loadin^^- - 
Fixing Casein and Other Albuminoids on the Fibre Fixing insoluble Colouring Matters— 
WaterprooKng and Softening Dressing—Casein for Mercerising Crepe—Fixing Zinc White on 
Cotton with Formaldehyde—Casern-Magnesia—Casom Medium for Calico Printing—Loading 
Silk. Casein Foodstuffs. —Casein Pood—Synthetic Milk—Milk Pood—Bmulsiflable Casern 
—Casein Phosphate for Baking—Making Bread, Low in Carbohydrates, from Flour and Curd 
—Preparing Soluble Casein Compounds with Citrates—Casein Food. Sundry Applications 
of Casein. 

SIMPLE METHODS FOR TESTING PAINTERS’ 
MATERIALS. By A. C. Wright, M.A. (Oxon.), B.Sc. 

(Lond.). Crown 8vo. 160 pp. Price 5s. net. (Post free, 5s. Sd. 
home ; 5s, 6d. abroad.) 

IRON - CORROSION, ANTI -FOULING AND ANTI¬ 
CORROSIVE PAINTS. Translated from the German of 

Louis Edgar And£s. Sixty-two Illustrations. 275 pp.’ Demy 8vo. 
Pricel0s.6d.net. (Post free, 10s. lOd. home; 11s. 3d. abroad.) 

Contents. 

Iron-rust and its Formation—Protection from Rusting by Paint—Grounding the Iron with 
Linseed Oil, etc.—Testing Paints—Use of Tar For Painting on Iron—Anti-corrosive Paints— 
Linseed Varnish—Chinese Wood Oii—Lead Pigments—Iron Pigments—Artificial Iron Oxides 
—Carbon—Preparation of Anti-corrosive Paints—Results of Examination of Several Anti¬ 
corrosive Paints—Paints for Ship's l^ttoms—Anti-fouling Compositions—Various Anti-cor¬ 
rosive and Ship’s Paints—Official Standard Specification$tor Ironwork Paints—Index. 

THE TESTING AND VALUATION OP RAW MATE¬ 
RIALS USED IN PAINT AND COLOUR MANU¬ 
FACTURE. By M. W. Jones, RCS. A Book for the 

Laboratories of Colour Works. 88 pp. Crown Svo. Price 5$. net. 
(Post free, ,58. 3d. home and abroad.) 

THE MANUFACTURE AND COMPARATIVE MERITS 
OF WHITE LEAD AND ZINC WHITE PAINTS. By 

G. Petit, Civil Engineer, etc. Translated from the French. Crown 8vo. 
'l€0pp. Price'4s. net. (Post free, 4s. 3d. home; 4s. 4d. abroad.) 

ContentSt 

Chapters 1., The Fundamental Principles of Paintins in Oil. II., The Different VarJetiM of 
White Leads—The Dutch Process—Grinding White l«ad jn Oii. III., Other.Proposes of 
Manufacturing Whife l^ad. IV., White Lead Substitutes-^ophistieation of White Lead— 
• Analysis of "^ite Lead. V., White Lead Paints—Their Merits and Defects. yi.,Toxi- 
e^ogy of White Lead—H)^enie MeasQres in its Manufacture and Use. Vll., Zinc White^ 
Its Prepaciuion. IX.. Ziqc White Paint and ZifC White Coatings—Their Merits and Defcxrta 
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STUDENTS’ KANDBOOK OP PAINTS, COtOUI^, OILS 

AND VAJRNISHES. By*JoHN Purnell. Crown 8vo. 12 
Illustratiolis. 96 pp. Price2s.6d.net. (Post free, 2s. 9d. home and abroad.) 

Varnishes and Drying Oils. * 

OIL CRUSHING, REFINING AND BOILING, THE 
MANUFACTURE OP LINOLEUM, PRINTING AND 
LITHOGRAPHIC INKS, AND INDIA-RUBBER 
SUBSTITUTES. By John GKOwns McIntosh. Being 

Volume 1, of the Second, greatly enlarged, English Edition, in three 
Volumes, of “ The Manufacture of Varnishes and Kindred Industries,” 
based on and including the work of Ach. Livache, Demy 8vo. 1{>0 pp. 
29 Illustrations. Price 7s. 6d. net. (Post tree, 7s. lOd. home; Ss. 
abroad.) 

VARNISH MATERIALS AND OIL-VARNISH MAKING. 

By J. O. McIntosh. Being Vol. II. of “ The Manufacture of Varnishes 
and Kindred Industries”. Demy 8vo. 70 Illustrations. 220 pp. 
Price 10s. (id. net. (Post free, 10s. lOd. home ; 11s. 3d. abroad.) 

Contents. 

Chuptcr I., Introduction. II.. Ambor and Amber Oil Varnishes III.. Cnpul, etc. IV., 
Resins—A-ssortin}*, Cleaning and Fusing*. V . Asphaltum, Coal-T ir. Fiich, Rubber, etc. VI. 
Oil-Varnish Mukin)*—General Instmctionn. VII.. CopalOil Varnii.li. Vlll.. Ro».m Oil Varnish 
—Brunswick Black-Super Black Japan. IX., Testing Varnish—Utilisation of Residues. 

DRYING OILS, BOILED OIL AND SOLID AND 
LIQUID DRIERS. By L. E. Andes. Expressly Written 

for this Series of Special Technical Books, and the Publishers hold 
the Copyright for English and Foreign Editions. Forty-two Illustra¬ 
tions. 342 pp. Demy 8vo. Priccl2s.6d.net. (Post free, 13s. home ; 
13s. 3d. abroad.) 

Contents. 

Properties of the Dryit^ Oils: Cause of the Drying Property; Absorption of Oxygen ; 
Behaviour towards Metallic Oxides, etc.—The Properties of and Methods for obtaining the 
Drying Oils—Production of the Drying Oils by Expression and Extraction; ReHning and 
Bleaching: Oil Cakes and Meal; The ReHniM and Bleaching of the Drying Oils; The 
Bleaching of Linseed Oil—The Manufacture of Boiled Oil; The Preparation of Drying Oils 
for Use in the Grinding of Paints and Artists* Colours and m the Manufacture of Varnishes 
by Heatin • over a Ptre or by Steam, by the Cold Process, by the Action of Air, and by Means 
ot the Electric Current: The Driers used in Roiling Linseed Oil; The Manufacture of Boiled 
Oil and the Apparatus therefor; Livache’s Process For Preparing a Good Drying Oil and its 
Practical Application—The Preparation of Varnishes for Letterpress. Lithographic and Copper¬ 
plate Printing, for Oilcloth and Waterproof Fabrics; The Manufacture of Thickened Linseed 
Oil, Burnt Oil, Stand Oil by Fire ti oat, Superheated Steam, and by a Current of Air—Behaviour 
of the Drying Oils and Boiled Oils Awards Atmosphenc Influences, Water, Acids and Alkalies 
—Boiled Oil Substitutes—I'he Manufacture of Solid and Liquid Driers from Linseed Oil and 
Rosin; Linolic Acid Compounds of the Driers—The Adulteration and Examination of the 
Drying Oils and Boiled Oii. 

Oils, Fats, Waxes, Greases, 
Petroleum. 

LUBRICATING OILS, PATS AlTD GREASES: Their 

Origin, Preparation,' Properties, Uses and Analyses. * A Handbook for 
01' Manufacturers, Refiners and Merchants, and the Oil an,$i Fat 
Industry in General. By George H. Hurst, F.C.S. Second Revised 
and Enlarged Edition. Sixty-five Illustrations. 317 pp. Demy Svo. 
Price IDs. 6d. net. (Post free, 11s. home; 11s. 3d. abroad.) 

• ^ • ^ContentSi « 

Imroductorr-idlydrocarbon OlU—Scotch Shale Oils—PatroteOm—Vegetable and 
AOhnal Oils—testing and Adulteratfon of OIU-Lubricating Qrdhses—Lubrication— 
Appendices—Indea. 
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TECHNOLOGY OP PETROLEUM: 01 Fields of the 

World—Their History, Geography and Geology—Annual Production 
and Development—Oil-well Drilling — Transport. By' Henry Neu- 
BEROERCand Henry Noalhat. Translated from the French by J. G. 
McIntosh. 550 pp. 153 Illustrations. 26 Plates. Super Royal 8vo. 
Price 218. net. (Post free, 21s. 9d. home; 23s. 6d, abroad.) 

Contents. 

8<tudy otthe Hetrollferous Strata. 

Excavations— Hand Excavation or Hand Dicing of Oil Wells. 

Methods of Boring. 

Accidents— Boring Accidents—Methods of preventing them—Methods of remedying them 
—Explosives and the use of the “Torpedo" Le\igation -Storing and Transport of Petroleum 
—General Advice— Prospecting, Management and carrying on of Petroleum Bonng Operations. 

General Data—Customary Formulm— Memento. Practical Part. General Data 
bearing on Petroleum—Glo8i»ary of Technical Terms used in the Petroleum Industry—Copious 
Index. 

MINERAL WAXES: Their Preparation and Uses. By 

‘^Kudolf Gueoouius. Trynslatcd from the German. Crown 8vo. 250 
pp, 32 Illustrations. Price 6s. net. (Post free, 6s. 4cl. home; 
6 s. 6d. abroad.) 

Contents. 

Ozokerite—Ceresine—Paraffin—Refining Paraffln—Mineral Wax—Appliances for 
Extracting, Distilling and Refining Ozokerite—Uses of Cereslne. Paraffin and 
Mineral Waxes-Paint and Varnish Removers-Leather and Piston-Rod Greases- 
Recipes for Silk, Cotton and Linen Dressings—Candles. 

THE PRACTICAL COMPOUNDING OP OILS, TAL¬ 
LOW AND GREASE FOR LUBRICATION, ETC. 

By An Expert Oil Refiner. Second Edition. 100 pp. Demy 8vo. 
Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.) 

Contents. 

Introductory Remarks on the General Nomenclature of Oils, Tallow and Greases 
suitable for Lubrication —Hydrocarbon Oils—Animal and Fish Oils—Compound 
Oils—Vegetable Oils—Lamp Oils—Engine Tallow. Solidified Oils and Petroleum 
Jelly —Machinery Greases: Loco and Anti-frlctlon—Clarifying and Utilisation 
of Waste Fats, Oils, Tank Bottoms, Drainings of Barrels and Drums, Pickings 
Up, Dregs, etc.—The Fixing and Cleaning of Oil Tanks, etc.—Appendix and 
General Information. 

ANIMAL FATS AND OILS: Their Practical Production, 

Purification and Uses for a great Variety of Purposes. Their Pro¬ 
perties, Falsification and Examination. Translated from the German 
of Louis Edgar Andes. Sixty-two Illustrations. 240 pp. Second 
Edition, Revised and Enlarged. Demy 8vo. Price 10s. 6d. net. 
(Post free, lOs. lOd. home; 11s. 3d. abijoad.) 

THE MANUFACTURE OF LUBRICANTS, SHOE 
P9LISHES AND LEATHER DRESSINGS. By 

Richard Brunner. Translated from the Sixth German Edition by 
Chas. Salter. 10 Illustrations. Crown 8vo. 170 pp. Price 7s. 6d. 
net. (Post free, 7s. lOd. home; 8s. abroad.) 

THE OIL MERCHANTS' MANUAL AND OIL TRADE 
READY^ Reckoner, compiled by frank F. Sheuriff. 

Second Editioh Revised and Enlarged. Demy 8vo. 214 pp; 1904. 
With Two Sheets of Tables. Price 78. 6d. net. (Post free, 78. lOd. 

, home; 8s. 3d. abroad.) 

Contents. ^ 

Tride Terms an^jCustoms—Tables to Ascertain Vafue of ^il sold per cwt. or ton—Specific' 
Gravity Tables—;Pef 5 entagc Tare Tables—Petroleum Tables—Paraffine aud Benzoline Calcu- 
atione—Cuitommy Drafts—Tables for Calculating Allowance for Dirt, Water, etc.—Capacity 
of Circular Tanks. Table^, etc., etc. ' 
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VEGETABLE FATS AND^OILS: Their Practical Prepara¬ 
tion, Purification and Employment for Various Purposes, their Proper¬ 
ties, Adulteration and Examination. Translated from the German of 
Louis Edoar Andris. Ninety-four Illustrations. 340 pp. Sccon4 
Edition. Demy ^vo. Price 10s. Od. net. (Post free, lls. home; 
11s. 6d. abroad.) 

Essential Oils and Perfumes.* 

THE CHEMISTRY OP ESSENTHgi- OILS AND ARTI¬ 
FICIAL PERFUMES. By Eknkst J. Parrv, 'B.Sc. 

(Lond.), F.I.C., F.C.S. Second Edition, Revised nnd Enl.jrj»ed. 552 pp. 
20 Illustrations. Demy 8vo. Price I2s. 6d. net. (Post free, 13s. home ; 
138. 6d. abroad.) • 

' Contents. 

Chapter I. The General Properties of Essential Oll.s. II Compounds occurring In 
Essential Oils : (l.) The Terpenes—Sesquiterpenes—Olclinic Terpen, s and Sesquiterpenes— 
Pinene—(II.) The Camphor Senes—(III ) The Oeriiniol and Citronellol Oroup—The Geraniol 
and Citronellol Senes—(IV ) Benzene Compounds Cymene—Plienol.s and their Derivatives 
—-PhenoN with Nine Carbon Atoms—Phenols with Ten Carbon Atoms—Alcohols—Aldehydes 
—Ketones Acids—(V.) Aliphatic Compounds • Alcohols—Acids—Aldehydes—Sulphur Com¬ 
pounds—Other Bodies. Ill The Preparation of Essential Oils : HxprLssion—I)isttl1ation 
- Extraction IV. The Analysis of Essential Oils: Specific Gravity—Optical Mctiods: 
•(1) Refraction (2) Polarimetry, .Melting and Solidifying! Points T> >ilin^ Point and Distillation 
—Quantitative Estimations of Constituents—Aldehydes, Ketones and Oils on which a Direct 
Determination can be m ide. V. Systematic Study of the Essential Oils : Oils of the 
Gymnosperms—(I.) Wood Oils—(II ) Fruit Oils -(III.) Leaf Oils—Oils c»f the An^tosperms: 
G ) Monocot} ledons : N. O Graminea:, Geraniol, N O Ariodea;, N O Liliace.e, N. O. Indent, 
N. O Zingiberace.i*-(II ) Dicotyledons (a) Mdiu'dihintyilcu, N. O Pipcrace.e, N. O 
•CannabinaceA:. N. O Myricacc.u, N. O Sahcmeie, N. O Chenopodiace^e, N O Laurineie, 
N. O. Myristice?e. N O. Eupliorbiace.e, N O Ciipuliferie, N O. Sant ilaceat. N. O. Aristo- 
lochieaj—(n) Gnitjo/ii/n/t/, N. (). Labiataj, N O Verbenace.c, N. O Cnnvolvulaceic, N. O. 
Jasminea;. N O Ericacea:, N. O. Valcri.inca;, N. O. Composit.e, N O. Capnfoliacea;. Poly- 
pecal.«, N. O. llmbellifera*, N. O MyrtacefU, N O RosaceiV. N O. Riitaceat, N. O Zygophyl* 
le:e, N. (>. Anacardiaceae, N (). Legiiminosa*. N O Burserace.e, N. O. Geraniace.c, N. O 
Tropiculeai. N. O Metiaceie, N. O. Crucifcr.e, N. O. Ci,>tine.e, N. O. Magnoliace.e, N. O. 
Resedaevae, N. O. Turneraceie, N. O Clusiacea;, N. O. Diptcrocarpc.c, N. O. Ternstroc- 
miacea:. N. O. Malvace.e, N. O. Ranunculaceae, N. O Anonacete. VI. Chemistry of 
Artificial Perfumes. Appendix I. Table on Constants of the more important Essential 
-Oils. Appendix 11. Table of Pharmacnpieial Standards Index. 

Soaps. 

SOAPS. A Practical Manual of the Manufacture of Domestic, 
Toilet and other Soaps. By George H. Hurst, F.C.S. 2nd edition. 
390 pp. 66 Illustratioi Price 12s. 6d. net. (Post free, 13s. home; 
13s. 6d. abroad.) 

Contents. 

Introductory—Soap-maker's Alkalies—Soap Pats and Olls—Perfumes—Water as 
a Soap Material—Soap Machinery—Technology of Soap-making—Glycerine In Soap 
Cyes—Laying out a Soap Factory—Soap Analysis-Appendices. 

TEXTILE SOAPS OILS. Handbook on the Prepara¬ 

tion, Properties and Analysis of the Soaps and Oils used in Textile 
Manufacturing, Dyeing and Printing. By George H. Hurst, F.C.S. 
Crown 8vo. 195 pp. 1904. Price 5s. net. (Post free, 5s. 4d. home; 
6s. 6d. abroad.) * • * 

THE HANDBOOK OF SOAP MANUFACTURE.- By 
Wm. H. Simmons, B.Sc. (Lend.), F.C.S. and H. A. Appleton. Demy 
8vo. 160 pp. 27 Illustrations. Price 8s. 6d. ijt. (Post free, 
8s. lOd. home: 9s. abroad.) 

’ • ^ • *Contents. • 

Definition wi foap.— Properties—Hydrolysis—Detergent Action. Constitution of Olli 
and Pats, and their Saponification.- Researches of Chevreul and Kerthelot—Mixe^ 
Glyceridw— M^em 'Theories of SaponiHcttion—H^rolysis accelerated by (I) Heat oi 
£l«ctrlctty, (2) Ferments, Castor-seed Ferment. 4Steapsin Emulsin andtO) CbenHcal 
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Contents of “ HanODook of Soap Manufatcture”— ranimuoi. 

Reai^nts, Sulphuric Acirl, Twitcheli’K Keagcnt. Hydrochloric Acid, Ume, Mafinesia, Zinc 
Oxide, Soda and Potash. Raw Materials used in Soap^makingf.— Patstand Oils—Waste 
Fats—Fatty Add^—Less-known Oils and Fats of Limited Use—Various New Pats and Oils 
Suggested for Soap-making—Roein—AIkali (Caustic and Carbonated)—Water— alt—Soap- 
stock. Bleaching and Treatment of Raw Materials intended for Soap-making.— 
Palm Oil—Cottonseed Oil—Cottonseed " Foots"—Vegetable Oils-t-Animal Fats—Bone Fat— 
Rosm Soap«maklny.— Classification of Soaps—Direct combination of Fatty Acids with 
Alkali—Cold Process Soaps—Saponification under Increased or Dimiimhed Pressure—Soft 
Soay—Marife Soap—Hydrated Soaps, Smooth and .Marhlcd—Pasting or Saponification— 
Graining Out—Hoiling on Strength—Fitting—Curd Soaps—Curd Mottled—Blue and Grey 
Mottled Soaps—Milling LLfse—Yeilo*- Household Soaps—Resting of Pans and Settling of 
Soap—Utilisation of Nigres—Transparent Soaps—Saponifying Mineral Oil—Electrical Pro- 
ductiorgjif Soap. Treatment of Settled Soap.— Cleansing—Crutching-Liquonng of Soaps 
—Filling—Neutralising. Colouring and Perfuming—Disinfectant Soaps -Framing—Slabbing 
— Barring—Open and Close Piling—Drying -Stamping—Cooling. Toilet, Textile and 
MifCellaneous Soaps.—Toilet Soaps—Cold Process Soap-'—Settled Boiled Soap—Bemelted 
Soaps—.Milled So:ips»-Drying, Milling and Incorporating Colour, Perfumes, or Medicaments 
-^Perfumes -Colouring Matter—Neutralising and Super-fattmg Muteriai—Compressing— 
Cutting—Stamping—.Wediciited Soaps—Ether Soap —Floating Soaps—Shaving Soaps— 
Textile Soaps—Soaps for Woollen, Cotton and Silk Industries—Patent Textile Soaps— 
Miscellaneous Soaps. Soap Perfumes. —Essential Oils—Sourceand Preparation—Properties 
—Artificial and Synthetic Perfumes. Glycerine Manufacture and Purification.— Treat¬ 
ment # of Lyes—Evaporation-Crude Glycerine—Distillation- Distilled and Dynamite 
Glycerine—Chemically Pure Glycerine—Animal Charcoal for Dccolorisation—Glycerine 
resultant from other methods of Saponification—Yield of Glycerine from Fats and Oils. 
Analysis of Raw Materials, Soap and Glycerine.— I'ats and Oils—Alkalies and Alkali 
Salts-Essential Oils—Soap—Lyes—Crude Glycerine. Statistics of the Soap industry. 
Appendix A.— Comparison of Dejcrees Twaddell, Beaume and Actual Densities. 
Appendix B.— Comparison of Different Thermometric Scales. Appendix C.— Table of 
the Specific Gravities of Solutions of Caustic Soda. Appendix D.— Table of Stren^fth 
of Caustic Potash Solutions at 60"^ F. Index. 

Cosmetical Preparations. 

COSMETICS: MANUPACTUEE, EMPLOYMENT 

AND TESTING OP ALL COSMETIC MATERIALS 
AND COSMETIC SPECIALITIES. Translated 

from the German of Dr. Theodor Holler. Crown 8vo. 262 pp. 
Price 5s. net. (Post free, 5s. 4d. home ; Ss. 6d. abroad.) 

Contents. 

Purposes and Uses of, and Ingredients used in the Preparation of Cosmetics—Preparation uF 
Perfumes by Pressure, Distillation, Maceration, Absorption or Hnfleurage, and Extraction 
Methods—Chemical and Animal Products used in the Preparation of Cosmetics—Oils and Pats 
used in the Preparation of Cosmetics—General Cosmetic Preparations—Month Washes and 
Tooth Pastes—Hair Dyes, Hair Restorers and Depilatories—Cosmetic Adjuncts and 
Specialities—Colouring Cosmetic Prepaiations—Antiseptic Washes and Soaps-Toilet and 
Hygienic Soaps—Secret Preparations for Skm, Complexion, Teeth, Mouth, etc.—Testing and 
Examining the .Materials Employed in the Manufacture of (Emetics—Index. 

Glue, Bone Products and 
Manures. 

GLUE AND GLUE TESTING. By Samuel Rideal, D.Sc. 

(Lond.), F.J.C. Fourteen Engravings. .44 pp. Demy 8vo. Price 
lOs. 6d. net. (Post free, 10s. lOd. home; Us. abroad.) 

Contents* 

ConstitutionProiiertieo: Definitions and Sources, Gelatine, Chondrio and Allied 
Bodies, Physical and Chemical Properties, Classificsttion, GrUdes and Commercial Varietiea 
—Raw Materials and Manufacture: Glue Stoclc, Lining, Extraction, Washing and dart* 
fying, filter Presses, water Supply, Use of Alkalies, Action of Bacteria and of Antiseptics 
Various Processes, Cleansing, Forming, Drying, Crushing, etc., Secondary Products—Uses 
of .Olue: Selection and Preparation for Use, Carpentry, Veneering, Paper-Making, Book 
binding. Printing Rellers, Hectographs, Match Manufacture, San^per, etc., Substitutes for 
other Materials, Artificial Leather and Caoutchouc—^ele^o: General Chafactei^, Liqaid« 
Gdatine, Phott^rf^bic Uses, Size, Tanno, Chrome and'^Pormo-Qelatine, Artifleud' '8iU(, 
Cemtnta, PneuwuiciTyres, Culinary, Meat Extracts, Isinglass, Medidiihl and other Uses, 
Bacteriology—Olue Testlnff: Revi^n of Processes, Chemical Examioatm, A luttcn>tioe« 
Physicaf*Tests, Valui)tion or Raw Materials—Commercial Aspects. 
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BONE PRODbCTS AND MANURES: An Account of the 

most recent Improvements in 1;he Manufacture of Fat, Glue, Animal 
Charcoal,^ize, Gelatine and Manures. By Thomas Lambert, TechnU 
cal and Consulting Chemist. Illustrated by Twenty*ont Plans and 
Diagrams. 162 Qp. DemySvo. Price7s.6d.net. (Post free, 7s. KkP 
home ; 8s. abroad ) 

Contents. 

Chemical Compo-^ition ot Hones—Arraniienient of Factorj—Properties of Glue—(^utio 
and Chondrm—Skin Glue—biminj* ol Skins—Washing—Boiling of Skins—ClanfiAtion of Tilue 
Liquors—Glue-Boiling and Cliirifying-House—SpeciKcation or a Glue—Si/e—Uses and Pre¬ 
paration and Composition of Si/e—Concentrated Si/e—Prtiperties of Gelatine—Preparation 
of Skm Gelatine—Drying Hone Gelatine—SclectmgBonesA. Crushing—DissoKmg—Bleaching 
—Boiling—Properties of Glutin and Chondrm—Testing of Glues and Oeiatines—^rhe*Uhes of 
Glue, Gelatine and Si/e m V.irious Trades—Soluble and Liquid Glues—Steam and Waterproof 
Glues— Manures —Importation of Food Stuffs—Soils—Germination—Plant Life —Natural 
Manures— VVater and Nitrogen in Farmyard Manure — Full Analysis of Farmyard Manure 
—Action on Crops—Water^loset System—Sewage Manure—Green Manures— ArtlflC^I 
Manures — Mineral Manures —Nitnigenous Matters—Shoddy -Hoofs and Horns — Leather 
Waste—Dried Meat—Dried Blood—Superphosphates-Composition—Manufacture—Common 
Raw Bones—Degreased Hones -Crude Fat—Refinctl Fat—DegeLitinised Hones—Atiimal 
Cliareoal—Hone Superphosphates—Guanos—Dried Animal Products Potash Compounds-- 
Sulphatc of Ammonia—Kxtractioi, m Zacuu—French and British Gelatines compared—Index. 

Chemicals, Waste Products and 
Agricultural Chemistry. 

REISSUE OP CHEMICAL ESSAYS OP C. W. 
SCHEELE. First Published in English in 1786. Trans¬ 
lated from the Academy of Sciences at Stockholm, with Additions. 300 
pp. DemySvo. Price5s.net. {Post free, 5s. 6d. home; 5s. 9d. abroad.) 

Contents. 

Memoir: C W. Scheele and his work (written for this edition by J. G. McIntosh)—On 
Fluor Mmeral and its Acid—On Fluor Mineral—Chemical Investigation of Fluor Acid, 
with a View to the Earth which it Yields, by Mr. Wieglei—Addirumal Information 
Concerning Fluor Minerals — On Manganese, Mugnesium, or Mignesm Vitninorum — On 
.Arsenic and its Acid—Remarks upon Salts of Ifen/oin—On Silex, Clay and Alum—Analysis 
of the Calculus Vesical—Method of l^reparing Mercurius Dulcis Via Humida—Cheaper and 
more Convenient Method of Preparing PiiKis Algarothi—Experiments upon Molybdsena 
—Experiments on Plumbago—Method of Preparing a New Green Colour—Of the De¬ 
composition of Neutral Salts by Unslaked Lime and Iron—On the Quantity of Pure Air which 
IS Ltdy P“esent m our Atmosphere—On Milk and its Acid—On the Acid of Saccharum Lactis 
- On fche Constituent Parts of Lapis Ponderosus or Tungsten—Experiments ana Observatiom 
on Ether—Index. 

THE MANUFACTURE OF ALUM AND THE SUL- 
PHATES AND OrHER SALTS OP ALUMINA AND 
IRON, Their Uses and Applications as Mordants in Dyeing 
and Calico Printing, and their other Applications in the Arts, Manufac¬ 
tures, Sanitary Engineering, Agriculture and Horticulture. Translated 
from the French oft»LuciEN Geschwind. 195 Illustrations. 400 pp. 
Royal 8vo. Priccl2s.6d.net. (Post free, 13s. home ; 13s. 6d abroad.) 

AMMONIA AND ITS COMPOUNDS: Their Manufacture 

and Uses. By Camille Vincent, Professor at the Central School of 
Arts and Manufactures, Paris. Translated from th^ French by M. J. 
S/LTER. Koval 8v''. 114 pp. Thirty-two Illustrations. Pncc5s.net. 
(Post free, Ss. 4d. home; 6d. abroad.) 

Contents. 

General Coaslderatlona: Various Sources of Ammoniacal Prv;^uctg; Human Urine 
V as a Sour» of Ammoma-JHxtn^on of Ammoniacal Products f^'om Sewage— 
Extraction of Ammonia from uae Liquor—Manufacture of fkRiuionlacal Con* 
nounde from Mones, Nitrogenous Waste, Beetroot Wash and Rjeat—Manufactura ol 
Caustic Ammonia, and Ammonium Chloride, Phosphate and Carbonate—Recovery 
of Ammonia from the Ammonia-Soda MoUier Liquors—Index. 



10 


INDUSTRIATj alcohol, a Practical 'Manual on the 

Production and Lise of Alcohol forMndustrial Purposes and for Use as 
a Heating Agent, as an liluminant*and as a Source of lUotive Power. 
By J. G| M'Intosh, Lecturer on Manulacture and Applications of 
Industrial Alcohol at The Polytechnic, Regent Street, London. 
Demy 8vo. 1907. 250 pp With 75 Illustrations and 25 Tables. 

Price 7s. 6d. net. {Post free, 7s. 9d. home ; 8s. abroad.) 

Contents. 

Atcohol 'and Its Properties.— Uiliylic Alcohol-Absolute Ale ihol—Adulterations— 
Properties of Alcohol—Fiactional Distillation 'Destructive Distillation—Products of Com* 
bustion—Alcoholornetry—Proof Spirit—Analysis of Alcohol—1'ablc showing Correspondence 
bet^^een the Specific Gravity an^ Per Cents, of Alcohol over and under Proof—Other 
Alcohol 'fables. Continuous Aseptic and Antiseptic Fermentation and Sterilisation 
in Industrial Alcohol Manufacture. The Manufacture of Industrial Alcohol from 
Beets, -lieet Slicin>; Machines—lixtraction of Hcet Juice by Maceration, by Diffusion- 
Fermentation m Beet pistilleries—Plans of Modern Beet Distillery. The Manufacture of 
Industrial Alcohol from Grain. —Plan of Modem Gram Distillery. The Manufacture of 
industrial Alcohol from Potatoes. The Manufacture of Industrial Alcohol from 
Surplus Stocks of Wine, Spoilt Wmc, Wine Marcs, and from Fruit in General The Manu* 
factiii'a of Alcohol from the Sujjar Cane and Su«ar Cane Molasses—Plans Plant, etc., 
for the Distillation and Rectification of industrial Alcohol.— The Caffey and other 
“Patent” StilK-lntcrmittent vcrMis Contmumis Heclification—Continuous Distillation— 
Rectification of Spent Wash. 1 he Manufacture and Uses of Various Alcohol 
Derivatives, Ether. Haloid Kthers, Compound Ethers, Chloroform-Methyl and Amyl 
Alcoliols and their Ethereal Salts, Acetone—Barbel's Hther. .Methyl Alcoliol and Acetone 
.Rectifying Stills. The Uses of Alcohol in Manufactures, etc —List of Industries m 
which Alt’! hoi IS used, with Key to Function of Alcohol in each Industry. The Uses of 
Alcohol for Lig-htins:, Heatinfr, and Motive Po>»cr. 

ANALYSIS OF RESINS AND BALSAMS. Translated 

from the German of Dr. Karl Dieterich. Demy 8vo. 340 pp. 
Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. 3d. abroad.) 

MANUAL OF AGRICULTURAL CHEMISTRY. By 

Herbert Ingle, F.I.C., Late Lecturer on Agricultural Chemistry, the 
Leeds University; Lecturer in the Victoria University. Second 
Edition, with additional matter relating to Trtipical Agriculture, etc. 
438 pp. 11 Illustrations. Demy 8vo. Price 7s. 6d. net. (Post free, 
8s. home ; 8s. 6d. abroad.) 

Contents. 

Properties and Characteristics of the Elements.— Hydro)>en—0\ygcn~Heat of Com 
bustioo-Nitroiten—Carbon — Sulphur Phosphorous—l^otassium • -Sodium—Fluorine — 
Magnesium—Iron—Chlorine—Aluminium--Silicon—Borax. The Atmosphere.— Nitrogen- 
Oxygen—Argon—Carbon Dioxide—Ammonia—Nitric Acid— Ozone- Solid Matter. The Soil. 
—ClassiKcution of Rocks—Quart/—Felspar —Mica—Clay—Sandstones—Shales—Limestones 
—Calcareous Rocks—Transported Soils. Formation of Soils.— By Water, Air, Earth 
Worms, Vegetation and Bacteria- Sand—Clay—Limestone—Humus—Classification of Sods. 
Reactions In Soils.— Diffusion - Gravitation—Nitrification—Soil Gases—Water of the Soil- 
Biology of the Soil—l\lectrolytic Dissociation Theory -Mass Action. Analysis ol Soils.— 
Sampling-Mechanical and Chemical Analyses—Determination of Silica, Alumina, Ferric 
Oxide, Total Potash and Phosphoric Acid, Lime, Magnesia, Calcium Carbonate, Sulphuric 
Acid, Nitrates and Nitrites. Natural Manures.— Improvement of Soils -Farmyard Manure 
—Composition of Animal Ivxcreta—Use of Litter, Straw, Peat. Bracken, Leaves, Sawdust, 
Tanners' Refuse—Fermentation and Preservation of Farmyard Manure. Other Organic 
Manures^—fjiiano— Poultry and Fish Manures- Seaweed—Dried Blood- Bones—.Meat 
Guano—Hair—Soot—Oil-cakes. Nitrogenous Manures.-'Sodium Nitrate—Ammonium 

Sulphate-'Phosphatic Manures— Tric.dcum Phosphate—Coprolites—Phosphorites—Mineral 
Superphosphates—Basic Slag— Potash Manures— Composition of Principal Potash Salts— 
Various Manures— Common Salt—Gypsum—Limestone—Ferrous Suljthate—Gas Lime- 
Copper Sulphate. Analysis of Manures.— Constituents—Determination of Nitrogen— 
Phosphoric Acid—Potassium—Valuation ot Manures from Analysis. Constituents of 
Plants.— Carbohydfa^es—Sugars—Starch—Dextrin—Glycogen—Inulin—G urns—Cellulose — 
Glucose—Fructose—Cane Sugar—Meletrose—Arabinose—Xyldlie—Lignose—Pectose— Oly* 
cerol—Waxes—Organic and their Salts. Essential Oils and Resins.— Terpenes— 

Oxygenated Essential Oils—Essential Oils containing Sulphur—Resms. Nltr^enous Sub* 
atances.—Albummoids—Amides—Alkaloids—Chlorophyll. The Plant. — Germination — 

Roots—Osmotic Pressure—Leaves—Assimilation—Flowers. Crops.— Cereala—Root Crops- 
—Fodder Crops—Hay«-Ventilatmg Stacks—Silage—Composition of Crops. TheAnlmaf.— 
Blood—Bones—Fatty Tissue—Muscle—Digestion—Bile(»-Uri(;e. Fomis and *Pee^ng.— 
Composition of Oil'C^e—Bye>Products as Foods—Digestibility of Foi^s-^alorific Value of 
Foods—Feeding Standards—Manurial Value of Foods. Milk and Milk Productc.*— Fat— 
Albuminoids—Milk Sugar—Chemical Ciunpositinn of Cow''s Milk—Influence of Food, Season 
and Milking Time—Milk Products—Cream—Skiiflmed Milk—Butter—Butter-milk—Cheese— 
^Condensed Milk—Koiim.se->-Mi]k Preservation. Analysis of Milk and Milk Prodiucts.— 
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Milk—Amount of Fat— v^terraination of Total Solid-^, Specific Gravity, Pwteids, Milk Sugar 
—Adulteration of Milk—Detection of Preservatives—Butter—Butter*Colourmg—Cheese— 
Milk Standards. Various Products usetf in Asrriculture.—Arsenious Oxide—Bleaching 
Powder—Copper* Salts—Disinfectants—Fungicides—Iron Sulphate—Mercuric Chloride- 
Plant Poisons. Appendix.--Atomic Weights- Hydrometer Scales—fc^tric System— 
Solubilities Tropical Agriculture, etc.—Composition of Ram Water—Imgation Watery 
Earth Worms—.Motion ol Water in Soil—Analysis ol Soils—Green Manuring—Kraal Manure 

- Bats’ Guano—Artificial manures—The Plant—Rice—Mai/e Millet—Cotton- Flax—Castor 
Seeds—SunHoA-er—Composition of Various South African Grown Crops—Ash Constituents of 
Foods—Vanationsm theCompositionof Milk -Butter -Fat—Bordeaux Mixture -Insecticides. 

THE UTILISATION OP WASTE PRODUCTS, /f Treatise 

on the Rational Utilisation, Recovery and Treatment of Waste Pro¬ 
ducts of all kinds. By Dr. Theodor Kohler. Translated from the 
Second Revised German Edition. Twenty-two Illustratiofis. * Demy 
8vo. 280 pp. Price 7s. fid. net. (Post free, 7s. lOd. home ; 8s. 3d. 
abroad.) 

Writing Inks and Sealing Waxtfs. 

INK MANUFACTURE : Including Writing, Copying, Litho- 

graphic, Marking, Stamping, and Laundry Inks. By Sigmund Lkhner. 
Three Illustrations. Crown 8vo. 162 pp. Translated from the German 
of the Fifth Edition. Price 5s. net. (Post free, 5s. 3d. home; 5s. fid. 
abroad.) 

Contents. 

Varieties of Ink—Wnting Inks—Raw .Materials of Tannin Inks -'I'he Chemical Constitution 
of the Tannin Inks—Recipes for Tannin Inks—Logwood Tannin Inks—F'erric Inks—Alizarine 
Inks—Extract Inks—Logwood Inks-Copying Inks—Hektographs—Hektograph Inks—Safety 
Inks—Ink Extracts and Powders—Preserving Inks—Changes m Ink and the Restoration of 
Faded Writing—Coloured Inks—Red Inks—Blue Inks—Violet Inks—Yellow Inks—Green 
Ir.ks—Metallic Inks—Indian Ink—Lithographic Inks and Pencils—Ink Pencils—Marking Inks 
—Ink Specialities- Sympathetic Inks—Stumping Inks—Laundry or Washing Blue—Index. 

sealing-waxes, wafers and other ADHES¬ 
IVES FOR THE HOUSEHOLD. OFFICE, WORK¬ 
SHOP AND FACTORY. By H C. SrANOAcii:. Crown 

8 vo, 9fi pp. Price 5s. net. (Post free, 5s. fid. home; 5s, 4d. abroad.) 

Contents. 

.Materials Used for Making Sealing-Waxes—The Manufacture of Sealing-Waxes— 
Wifars—Notes on the Nature of the .Materials Used in Making Adhesive Compounds—Cements 
‘ .1 Use .n the Household—Office Gums Pastes and .Mucilages—A-'liesive Compounds for 
.’actor>’ and Workshop Use. 

Lead Ores and Compounds. 

LEAD AND ITS COMPOUNDS. By Thos. Lambkrt, 

Technical and Consulting (.hemist. Demy 8vo. 226 pp. Forty Illus¬ 
trations. Price 7s. fid. net. (Post free, 7s. lOd. home; 8s. 3d. abroad.) 

Contents. 

History—Ores of Lead—Geographical Distribution of the Lead Industry—Chemical and 
Physical Properties of Lead—Alloys of Lead—Compounds of Lead—Dressing of Lead Ores 
—Smelting ot Lead Ores—Smelting in the Scotch or American Ore-hearth—Smelting in the 
Shaft or Blast Furnace—Condensation of Lead Fume—Desilvensaiioc. or the Separation 
of Silver from Argentiterous Lead—Cupellation—The Manufacture ot Lead Pipes and 
Sheets—P'otoxide of Lead-Litharge end Massicot—Red Lead or Mieiam—Lead Poisoning 
—Lead Substitutes—Zme and -ts Compounds—Pumice Stone—Drying Oils and Siccatives 

- Oil r' Turpentine Resin--’ lassification of Mineral Pigments—Ana^sis of Raw anc^Finished 
Products—Tables—Index. 

NOTES ON LEAD ORES : Their Distributi()r,and Properties. 

By As. Fairie, Crown 8vo. 64 pages. P.*ice Is. net. 

(Post Is. fid. home; Is. 4d. abroad.) 

{White Lead and Zi^c White Paints, scef>. 4 .) 
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Industrial Offygiene. 

THE RISKS AND DANGERS TO HEALTH 'oP VARI- 
. t OUS OCCUPATIONS AND THEIR PREVENTION. 

By Leonard A, Parry, M.D., B.Sc. (Lond.). *196 pp, Demy 8vo. 
Price 7s. 6d. net. (Post free, 7s. lOd. home; Ss. abroad.) 

Contents. 

Occupations v'hich are Accompanied by the Generation and Scattering! of Abnormal 
Quantities of Dust—Trades in which there is Danger of Metallic Poisoning—Certain Chemi* 
cal Trades—Some Miscellaneous Occupations—Trades in which Various Poisonous Vapours 
are Inhaled—General Hygienic Conoiderations-index. 

Industrial Uses of Air, Steam and 
Water. 


DRYING BY MEANS OF AIR AND STEAM. Explana- 

tions, Formula.’, and Tables for Use in Practice. Translated from the 

. German of E. Hausbrand. Two folding Diagrams and Thirteen Tables. 
Crown 8vo. 72 pp. Price 5s. net. (Post free, 5s. 3d. home; 5s. 6d. 
abroad.) Contents. 

British and Metric Systems Compared—Centigrade and Fahr. Thermometers—Estimation 
of the Maximum Weight of Saturated Aqueous Vapour which can be contained in 1 kilo, 
of Air at Different Pressure and Temperatures—Calculation of the Necessary Weight and 
Volume of Air, and of the Least Expenditure of Heat, per Drying Apparatus with Heated 
Air, at the Atmospheric Pressure: A , With the Assumption that the Air is CotnbltUly Satuf- 
attd with Vapour both before Entry and after Exit from the Apparatus— B, When the 
Atmospheric Air is Completely Saturated bejort entry, but at its exit is only i or ^ Saturated 
—C. When the Atmospheric Air is not Saturated with Moisture before Hatenn|! the Drying 
Ap^ratus—Drying Apparatus, in which, in the Drying Chamber, a Pressure » ArtiBcially 
Created, Higher or Low’er than that of the Atmosphere—Drying by Means of Superheated 
Steam, without Air—Heating Surface, Velocity of the Air Current, Dimensions of the Drying 
Room, Surface of the Drying Material, Losses of Heat—Index. 

also “ Evaporating, Condensing and Cooling Apparatus " p. 26 .) 

PURE AIR, OZONE AND WATER. A Practical Treatise 

of their Utilisation and Value in Oil, Grease, Soap, Paint, Glue and 
other Industries. By W. B. Cowell. Twelve Illustrations. Crown 
8vo. 85 pp. Price net. (Post free, 5s. 3d. home; Ss. 6d. abroad.) 

Contents. 

• Atmospheric Air; Lifting of Liquids; Suction Process; Preparing Blown Oils; Preparing 
Siccative Drying Oils—Compressed Air; Whitewash—Liquid Air; Retrocession—Purification 
of Water; Water Hardness—Fleshings and Bones—Ozonised Air in the Bleaching and De> 
odorising of Pats, Glues, etc.: Bleaching Textile Fibres—Appendix: Air and Gases; Pressure 
of Air at VanousTemperatures; Fuel; Table of Combustibles; Saving of Fuel by Heating 
Peed Water; Table of Solubilities of Scale Making Mmerals; British Thermal Units Tables; 
Volume of the Plow of Steam into the Atmosphere; Ternwrature of Steam—Index. 

THE INDUSTRIAL USES OF WATER. COMPOSI- 
TION — EFFECTS-TROUBLES — REMEDIES-RB- 
SIPUARY WATERS-PURIFICATION—ANALYSIS. 

By H. DE LA Coux. Royal 8vo. Translate from the French and 
Revised by Arthur Mprris. 364 pp. 135 Illustrations. Price 10s. 6d. 
net. (Post free, I Is. home; 11s. abroad.) 

Contents. 

Chemical Action of Water in Nature and in Industrial Use—Composition of Waters— 
Solubility of Certaiir ^Its in Water Considered from the Indus^al Point of View—Effects on 
the Boiling of Water—Effects of Water in the Industries—Difficulties with Water-^Feed 
Water fnr Boilers—Water in Dyeworks, Print Works, and BIrach Works—Wates* in the 
Textile Industries and m Conditioning—Water in Soap Works—Water in Laundries and 
Washhouses—Water in Tanning—Water in Preparing Tannin and Dyewood Extracts—Water 
in l^permaking—Watei' in Photography—Water m Sugar Refining—Water in Making loes 
and Bieverages—Watfr in Cider Making—Water in Brewin|!—Water in Distilling^Preliimmiry 
Treatment-and Apparatu<v—Substances Used for Prettmina^ Chemical Purincatioti—‘Com* 
mercial Specialit'^ Ad their Employment—Precipitation of Matters in Sqspension in Water 
—Apparatus for'lne Pfeliminary Chemical Purification of Water^lndustrial Filters—Indus¬ 
trial St^liaation of W^er—Residuary Waters and their Purification—Soil Filtration- 
Purification by Chwnictal }*rocessei^An^1yaeB—fhdex. 

V Boohi*on "Sittokt Prevention, Engineering and Metallurgy, p, 26 , etc,) 
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X ^iays. 

PRACTICAL X RAY WORK. By Fkank T. Addyman, 

B.Sc. (Lend.), Member of the Roentgen Society* of Londoiy 

Radic^rapher tojSt. George’s Hospital; Demonstrator of Physics anl 
Chemistry, and Teacher of Radiography in St. George’s Hospital 
Medical School. Demy 8vo. Twelve Plates from Photographs of X Ray 
Work. Fifty-two Illustrations. 200 pp. Price 10s. 6d. net. JPost ^ec, 
10s. lOd. home; 11s. 3d. abroad.) 

Contents. 

ni8torIcal~-Work leading up to the Discovery ot the K Kays—The Disco>’ery—Appara* 
tut and its Manasement—Klectrical Terms-Sources of Klectricity—Indiiptioif Coils— 
Electrostatic Machines—Tubes—Air Pumps—Tube Holders and Stereoscopic Apparatus— 
Fluorescent Screens—Practical X Ray Work- Installations-Kadioscopy—Radiography— 

X Ravs m Dentistry—X Rays in Chemistry—X Rays in War—Index. 

List of Plates. • 

F}Oftii$picce —Congenital Dislocation of Hip-Joint.-1., Needle in Finger.—II., Needle in 
Foot.—III., Revolver Kullet in Calf and Leg.—IV., A Method of Localisation—V, Stellate 
Fracture of Patella showing shadow of “Strapping".—VI., Sarcoma.—VII., Six-Aefhs-old 
Injury to Elbow showing new Orowth of Hone.—VIII., Old I'racture of Tibia and Fibula 
badly set.—IX., Heart Shadow.—X., Fractured Femur showing Oram of Splint.—XL. Bar* 
relVa .Method of Localisation. 

India-Rubber and Gutta Percha. 

INDIA-RUBBER AND GUTTA PE - 3HA. Second 

Edition, Revised and Enlarged. Based on the French work of 
T. Seeligmann, G. Lamy Torvilhon and H. Fai.connet by John 
Geddes McIntosh. Royal 8 vo. [In the pnss. 

Contents. 

India-Rubber—Botanical Origin—Climatology—Soil—Rational Culture and Acclimation 
ot the Different Spe:ic8 of India-Rubber Plants—Methods of Obtaining the Latex—Methods 
of Preparing Raw or Crude India-Ruhbcr—ClassiKcation of the Commercial Species of 
Raw Rubber—Phvsical and Chemical Properties of the Latex and of India-Rubber— 
Mechanical T.-ansformation of Natural Caoutchouc into Washed or Normal Caoutchouc 
(PuriH.;ation) and Normal Rubber into Masticated Rubber—Softening, Cutting, Washing, 
Drying—Preliminary Observations—Vulcanisation of Normal Rubber—Chemical and'Phystcal 
Properties of Vulcanised Rubber—General Consideratio s—Hardened Rubber or Ebonite- 
Considerations on Mineralisation and other Mixtures—Coloration and Dyeing—Analysis 
of Natural or Normal Rubber and VuIcanisedRubber—Rubber Substitutes—imitation Rubber 
Gutta Percha—Botanical Origin—Climatology—Soil—Rational Culture—Methods ^ of 
Collection—Classifleation of the Different Species of Commercial Gutta Percha—Physical 
ao<i Chemical Properties—Mechanical Transformation—Methods of Analysing—Gutta Percha 
’ abstitu es—Index. 

Leather Trades. 

TRAOTIOAL TREATISE ON THE LEATHER IN- 
DUSTRY. By n M. Villon. Translated by Frank T. 

Addyman, B.Sc. (Lond.), F.I.C., F.C.S.; and Corrected by an EmI- 
nent Member cf the Trade. 500 pp., royal 8vo. 123 Illustrations. 
Price 21s. net. (Post free, 21s. 6d. home; 22s. 6d. abroad.) 

* Contents. 

Preface—Translator's Preface—List of Illustration.*!. 

Part I., Materials used in Tanning—Skms: Skin and its Structure; Skins used in' 
Tanning; Various Skins and their Uses—Tannin and Tanning Substances: Tannm; Barks 
(Oak): Barks other than Oak; Tanning Woods: Tannin-hearing Leaves; F.xcrescences; 
Tan-bearing Fruits; Tan-bearing Roots and Bulbs; Tanning Juices; Tanning Sutotances 
used m VarKus Countries: Tannin Extracts: Estimation of Tannin^od Tannin Principles. 

Part (L, Tanning—Th^ Installation of a Tannery: Tan Furnaces; Chimneys, Boilers, 
etc.: Steam Engines—Grinding and Trituration of Tanning Substances: Cutting up Bark: 
Grinding Bark; 'The Grinding of Tan Woods; Powdering Fruit,Galls and Grams; Notes on 
the Grinding of Bark—.Manufacture of Sole Leather; Soaking; Sweating and Unhairiog; 
Plumping and Colouring; Handling; Tanning; Tanning Elephants' Hides; Drying; 
Striking or Pinning—Manufacture of Dressing Leather: Soaking,,Depilation; New Pro-, 
ces8e% for life Depilation of ^ins; fanning: Cow Hides; Horse Hides; Goat Skins; Maou- 
facture of Split Hides—On vanous Methods of Tanning: Mechanist Methods; Physical 
Methods: Chcmtcal Methods; Tanning with ExtractsHJuantity and Quality: J^ntlty; 
Net Cost; Quali^ of Leather—Various Manipulations of Tanned Leather: Second Tanning; 
Grease Stains; Bleaching Leather; WaterprooRng Leather; Weighting Tanned Leather! 
Preservaticn of Leather—Tanning Various SkinsS 
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Part III., Currying — WaxeJ Call Preparation; Shaving; iStretching or Slicking 
Oiling the Oram; Oihng the Flesh Side; Whitening and Graining; Waxing; Finishing; Dry 
Finishing; Finishing m Colour; Cost — Whitehall. Finishing in White—Cow Hide for 
Upper Leathers, Black Cow Hide; White CoW Hide; Coloured Cow HUe—Smooth Cow 
Hide-'Black Leather—Miscellaneous Hides Horse; Goat; Waxed Goat Skin; Matt Goat 

? kin*—Russia Leather’ Russia Leather; Artificial Russia Leather. 

Part IV., Bnameiled, Hungary and Chamoy Leather, Moi;;occo, Parchment, Furs 
and Artificial Leather— Hnamelled Leather. Varnish Manufacture; Application of the 
Enamel; Enamelling in Colour—Hungary Leather: Preliminary; Wet Work or Prepara* 
tion; Alummg; Dressing or Loft Work, Tallowing; Hungary Leather from Various Hides 
•—T^vmg. P^p.tratorj Operations; Dressing; Dyeing Tawed Skins, Rugs—Chamoy Leather 
—Morocco. Preliminary Operations, Morocco Tanning; Mordants used m Morocco Manu¬ 
facture; Natural Colours used in Morocco Dyeing; ArtiKcial Colours;'Different Methods 
of Dyeing, Dyeing with Natural Colours; Dyeing with Aniline Colours; Dyeing with 
Metallic^ Salts; Leather Printing; finishing Morocco; Shagreen , Bronzed Leather—Gilding 
and Silvennp, Gilding; Silvering, Nickel and Cobalt—Parchment—Furs and Furriery 
Preliminary Remarks; Indigenous Furs, Foreign Furs from Hot Countries; Foreign Furs 
from Cold Countries; Furs from Birds’ Skins, Preparation of Furs; Dressing; Colouring, 
Preparation of Birds’ Skins; Preservation of Furs—Artificial Leather Leather made from 
Scraps, Compressed Leather; American Cloth; Papier Miiche; Linoleum; Artificial Leather. 

Part V., Leather Testing and the Theory of Tanning— Testing and Analysisof Leather, 
Physical Testing of Tanned Leather, Chemical Analysts—The Theory of Tanning and the 
other'Operations of the Leather and Skm Industry Theory of Soaking, Theory of Un- 
hairing, Theory of Swelling; Theory of Handling; Theory of Tanning; Theory of the 
Action of Tannin on the Skm; Theory of Hungary Leather Making, Theory of Tawing 
Theory of Chamoy Leather Making; Theory of Mineral Tanning. 

Part VI., U^es of Leather —Machine Belts .Manufacture of Ifelting, Leather Chain 
Belts, Various Belts, Use of Beits—Boot and Shoe making Bouts and Shoes; Laces— 
Saddlery Composition of a Saddle, Construction of a Saddle—Harness: The Pack Saddle 
Harness—Military Equipment—Glove Making—Carnage Building—Mechanical Uses. 

Appendix, The World’s Commerce In Leather— Europe; America; Asia; Africa; 
Australasia—Index. 

THE LEATHER WORKER’S MANUAL. Being a Com- 

pendium of Practical Kccipes and Working FormuUc for Curriers, 
Hootmakers, I.eather Dressers, Blacking Manufacturers, Saddlers, 
Fancy Leather Workers. By H. C. Standaol. Demy 8vo. IfiS pp. 
Price 7s. 6d. net. (Post free, 7s. lOd. home; 8s. abroad.) 

Contents. 

Blackings, Polishes, Glo.sscs, Dressings, Renovators, etc., for Boot and Shoe Leather- 
Harness Blackings, Dressings, Greases, Compositions, Soaps, and Boot-top Powders and 
Liquids, etc., etc.—Leather Grinders' Sundries—Currier’s Seasonings, Blacking Compounds, 
Dressings, Finishes, Glosses, etc.—Dyes and Stains for Leather—Miscellaneous Information 
—Chrome Tannage—Index. 

(.Scp “ Wooii Products, DislUlaiis mid Extracts," />. ag). 

Books on Pottery, Bricks, 
Tiles, Glass, etc. 

THE MANUAL OP PRACTICAL POTTING. Compiled 

by Experts, and Edited by Chas. F. Bin^s. Third Edition, Revised 
and Enlarged. 20() pp. Demy 8vo. Price 17s. 6d. net. (Post free, 
17s. lOd. home; 18s. 3d. abroad.) 

Contents. 

Introduction. The Rise and Frogres.s of the Potter’s Art—Bodies. China and Porcelain 
Bodies, Plrian Bodies, Semi-porcclain and Vitreous Bodies, Mortar Bodies Earthenwares 
Granite and C.C. Bodies, Miscellaneous Bodies, Sagger and Crucible Clays, Coloured 
Bodies, Jasper Bodies, Colourect Bodies for Mosaic Painting, Encaustic Tile Bodies. Body 
Stains, Coloured Dips—Qlazes. China Gla/es, Ironstone Glaxes, Earthenware Glazes, 

Glazes without Lead, Miscellaneous Gla/es, Coloured Glazes. Majolica Colours— Gold and 
Gold Colours. Gold, Purple of Cassius, Marone and Ruby, Enamel Coloured Bases, 
Enamel Colour Fluxes, Enamel Colours, Mixed Enamel Colours, Antique and Vellum 
Enamel Colours, Unoerglazc Colours, Underglaze Colour Fluxes^MIxed Underglaze Colours, 
Flow Powders, Oils and|Varnishes—Means and Methods. Reclamation of Wastp Gold, 
The'Usee>f Cobalt, Note* on Enamel Colours, Liquid or Bright Gold— Classification and 
Anal^ls. Classification of Clay Ware, Lord Playfair's Analysts of Clays, The Markets of 
the World, 7'ime and Scale ot Firing, Weights of Potter's Matenal, Decorated Goods 
Count—Comparative V>8S of Wuight <k Clays—Ground Felspar Calculations—The Cotfver- 
sion of Slop Body Recipes into Dry Weight—The Coq$ of Prepared Earthent/are £la>— 
Poms and Tables^ Articles of Apprenticeship, Manufacturer's Guide to Stocktaking, 
Table of Rdative. Values of Potter's Materials, Hourly Wages Table, Workman's Settling 
Table, Comparative Guide for Earthenware and China Manufactui'er’S in the use of Slop Flint 
and Siop^tone, Foreign Terms applied to Hardhenware and China Goods, Table for the 
of Metrical .Weights aqi MeaiOires on the Continent and South America— Index. 
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GBRAMIC TECHNOLOGY: Being some Aspects of Tech¬ 
nical Science as Applied to Potftry Manufacture. Edited by Charles 
F. Binns.* 100 pp. Demy 8vo. Price 128. 6d. net. (Post free, 
12s. lOd. home; 13s. abroad.) 

ContentSi 

Preface—The Chemist*^ of Pottery — Analysis and Synthesis —Clays and their Com¬ 
ponents—The Biscuit Oven — Pyrometry —Glazes and their Composition — Colours and 
Colour-making—Index. 

POTTERY DECORATING, A Description of all fhe liro- 

ccsscs for Decorating Pottery and Porcelain. By K. Hainbach. 
Translated from the German. Crown 8vo. 250 pp. Twenty-two 
Illustrations. Price 7s. (id. nel. (Post lrce*7s. lOd. home; 8s, aljroad.) 

Contents. • 

Qiazesand Rn8:obes. -Glaj'ec and Their Comp<)sifion--Gla/c M.itfnalh—The Prepara¬ 
tion of Gla/cs—Coloure<l Glazes Enj^obes anil lila/esfoi s.ime Poieebm Glazes. Ceramic 
Colours.—Preparation of Pure Colours—Under>;la/e Colours—Appl> mg the Colours on 
Earthenware--Glost Fire Colours- Muffle Colours Decorating Porcelain with Metals— 
Decorating Porcelain by Electropl.'iting—Lustre Decorating on Porcelain—Firing Muffle 
Colours—imitation of Paintings on Porcelain -Index. ^ 

ARCHITECTURAL POTTERY. Bricks, Tiles, Pipes, Ena- 

n elled Terra-cottas, Ordinary and Incrusted Quarries, Stoneware 
Mosaics, Faiences and Architectural Stoneware. By Llon Lefkvre, 
Translated from the French by K. H. Bird, M.A., and W. .Moore 
Binns. With Five Plates. 950 Illustrations in the Text, and numerous 
estimates. 500 pp., royal 8vo. Price 15s. net. (Post free, 15s. 6d, 
home; 18s. 6d. abroad.) 

Contents. 

Part i , Plain Bndecorated Pottery.—Chapter I.,Clays. Sec l.Classiiication,General 
Geoiogica! Remarks—ClassiKcation, origin, locality, Sec. 2, t>eneral Properties and Composi¬ 
tion; physical properties, contraction, analysis, mlluence of variou-. substances on the 
pi iperties of clays, Stc 3, Woiking of Clay Pits—1. Open pits—11 Underground pits— 
Mining I. 4 tws. Ch.iptcr II., Preparation of the Cl.iy Crushing cylinders and mills, pounding 
machines—Damping damping machines -Soaking, Shortening, Pugging: horse and steam 
pug-n.-lls, rolling cylinders—Particul.irs of the above machines Chapter III., Bricks Sec. I, 
Mani'+’aciiire- ’ I) liand and machine moulding—1 Machines working by compression on soft 
clay <»ii r-cmi-fii-'n r'ay, on firm clay, on dry clay .—II Expression machines—Dies—Cutting 
tables—Particulars of the above machine-.—Types of installations—Estimates—Phanisbing, 
hand and ste.im piesses, particulars- (2) Drying—Drying-r uns m tiers, clu ed drying-rooms, 
in tunnels, in galleries—Detailed estimates of the various drying-rooms, comparison of prices— 
Tr.insport from th- miuhmes to the drying-rooms- (3) 1-iring— I In clamps—II In intermittent 
kilos A Open a using wood,/». coal, !>'. m clamps, flame—/*. Closed (. direct flame; 

c'. ettangular, ( round, t/ rtwerberaiory—111. Contmuouskilns. ('. With solid fuel. round 
ki* 1 . rectangular kiln, chimneys (plans and estimates)—/J With gas fuel, Fillard kiln (plans and 
« iwite.“i, Schneider kiln (plans .ind estimates), waUrgas kiln- Heat production of the kilns, 
oec. 2. Dimensions, Shapes, Colours, Decoration and Quulitv of 1^ icks—Hollow bricks— 
Dimensions and priies of bricks, various shapes, qualities—Various hollow bricks, dimensions 
rcsistaiue qualities , Sec. 3, Applications—History—Asia, Africa, America. Europe : Greek, 
K.iman, Byzantine, Turkish, Horn-nesque, Gothic, Renaissance Chapter IV., Tiles: Sec. I, 
History, Sec. 2, Manufacture— ( ’ Moulding: preparation of the clay, soft paste, firm paste, 
hard paste- Prepar non of the sl.,Jh 8 —Screw, cam and revolver prevses—Particulars of tik- 
presses —(2) Drying — (3) Firing—Divided kilns—Installation of mechanic.il tilcworks— 
Estimates; S.c. 3, Shapes, Dimensions and Uses of the Principal Types of Tile—Ancient 
tiles- Modern tiles—Foreign tiles—Sjiecial tiles—Roofing accessories—Dualities of tiles-- 
Black tiles-Sloneware iiJes—Particulars of tiles Chapter V., Pipes; T Conduit Pipe.s— 
Manufacture—Moulding, hvizontal machines, vertical machines—Particular. ol these 
machines—Drying—Firing—iT. Chimney Flues—Ventiducts and ‘‘boisseaux," “waggons"— 
Particulars of these products. Chapter VI., Quarries. 1,Plain quarries of ordinary clay; 2, 
of cleaned clay—Machines, cutting, mixing, polishing—Drying and Firing—Applications- 
Particuiars of Quarries. Chapter VII., Terra-cottas. History—Manufacture—Application— 
Appendix: Official methods of testing terra-cottas 

Part U., Made>up or Decorated Potterjf.—Chapter 1., General Remarks on the 
Decoration of Pottery. Dipa -Glazes: composition, colouring, prepdl-Aion, harmony with 
pastes—Special processes ot dc..oration— Enamels, opaque, transparent, colours, under-glaze, 
over „laze—Other processc.>. Chapter II., Glared and Enamelled'-Bricks—History* Glazing 
'-Enamelling'Applications—Enamelled tiles. Chapter III., Decorated Quarries; [. Paving 
Quarries—1. Decorated with dips—^2. Stoneware- A. Fired to at-iocw-are; o. of slag base— 
Applications; t>, of melting clay -Applications—7f. Plain or incrusted s'^neware; it. of special 
clay (j^tokeaon-Trent)—Manu^ctunj^Appliuation — O, Of felspar base —Colouring, manu¬ 
facture, mouidtnj^ ili'ving, firmg- Applications. U. Facing Quarries-^!. In faience—Of 
limestone past. Of stitcious paste—C. Of felspar paste—MunufactuK, firing—2. Of glazed 
stoneware—3. Of porcelain—Applications of facing quarries. HI. St^ve Quarries—Prepara* 
tion of the pastes, moulding. Bring, enamelling, decoration—Applications. Chapter IV., 
Architecturrl lacerated Pottery: Sec. I, Faience*; Sec. 2, Stoneware; Sec. 3, Porcelain. 
Chapter V., Sanitary Pottery: Stoneware Pijies—Manufacture, firing—Applications—Sinks—• 
Applications—Urinals, seats and pans—Applications—Drinking fountains, wash-standsT Index. 
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THE ART ,OP RIVETING GLASS, 'OHINA Aim 
EARTHENWARE. By J.i^Howarth. Second Edition. 

Paper Cover. Price Is. net. (By post, home or abroad,^s. Id.) 

NOTES 6n pottery CLAYS. The pistribution. Pro- 

perties, Uses and Analyses of Ball Clays, China Clays and China 
Stone. By Oas. Fairie» F.G.S. 132 pp. Crown 8vo. Price Ss. 6d. 
^et. ^Post free, Ss. 9d. home; 3s. lOd. abroad.) 

A Eeissue of 

THE.HISTORY OP THE STAFFORDSHIRE POTTER- 
lESAND THE RISE AND PROGRESS OF THE 
MANUFACTURE OP POTTERY AND PORCELAIN, 

With References to Genuine Specimens, and Notices of Eminent Pot¬ 
ters. By Simeon Shaw. (Originally Published in 1829.) 265 pp. 

fcemy 8vo. Price 5s. net. (Post Irce, .5s. 4d. home ; 5s. 9d. abroad.) 

Contents. 

introductory Chapter showing the position of the Potten Trade at the present time 
(1699)—Preliminary Remarks—The Potteries, comprising TunstuU, lirownhills, Green- 
Held and Ncu Field, Golden Hill, Latebruoh, Green Lane, Buislem, Longpurt and Dale Hail, 
Hot Lane and Cobridge, Hanley and Shelton, Htniria, Stoke, Pcnkhull, Fenton, Lane Uelph, 
Foley, Lane lind—On the Orisln of the Art, and its Practice among the early Nations— 
Manufacture of Pottery, prior to 1700—The introduction of Red Porcelain by Messrs. 
Elers, of Braduell, 1690—Proi;ress of the Manufacture from 17(KI to Mr. Wedgwood's 
commencement in 1760—Introduction of Fluid Glaze—Extension of the Manufacture of 
Cream Colour—Mr. Wedguood's Queen's Ware—Jasper, and Appointment of Potter to Her 
Majesty—Black Printing—Introduction of Porcelain. Mr. W. Ltttler's Porcelain—Mr 
Cookworthy's Discovery of Kaolin and Petuntse, and Patent—Sold to Mr. Champion—re¬ 
sold to the Ncm Hail Com.—lixtension of Term—Blue Printed Pottery. Mr. Turner, Mr. 
Spode (I), Mr. Baddeley, Mr. Spode (2), Messrs. Turner, Mr. Wood. Mr. Wilson, Mr. Minton- 
Great Change in Patterns of Blue Printed—Introduction of Lustre Pottery. Improve¬ 
ments in Pottery and Porcelain subsequent to 1800. 

A Reissue of 

THE chemistry OP THE SEVERAL NATURAL 
AND ARTIFICIAL HETEROGENEOUS COM- 
POUNDS USED IN MANUFACTURING POR¬ 
CELAIN, GLASS AND POTTERY. By Simeon Shaw. 

' (Originuliy published in 1837.) 750 pp. Royal 8vo. Pricel0s.net. (Post 
free, 10s. rd. home; 12s. abroad.) 

Glassware, Glass Staining and 
Painting. 

RE0IP,pS FOR FLINT GLASS MAKING. By a British 

Glass ^Master and Mixer. Sixty Recipes, joeing Leaves from the 
^Mixing Book of several experts in the Flint Glass Trade, containing 
up-to-date recipes and valuable information as to Crystal, Demi-crystal 
and Coloured Glass in its many varieties. It contains the recipes for 
cheap metal suited to pressing, blowing, etc., as well as the most costly 
crystal and fifby. Second Edition. Crown 8vb. Price 10s. 6d. net. 
.(Po^t free, 10s. ^d. home; 10s. lOd. abroad.) 

Contents! 

Kttby—Rubv from Copper—Flia* for using with the Ruby for Coating—A German Metal— 
Comeliw, or. AlabasteA—Sapphire Blue—Cryaophis—Oral—Turquoise Blue—Gcdd Cq^ur— 
Dark Green—Oreeu (wmmon)—Green for Malachite—Blue tdCf Malachite—Bla» for^efa- 
<b(te—Biaok—Co^moil Canary Batch—Canary—White Opaque Glass—ScUIing-wax Red— ' 
Flint—Flint Olaas* (Crystal and Demi)—^Achromatic Glass—Pas^e Glass—White Enamel— 
PinMtone-sJOaBd White (for moons)—White Agater^nary—Canary Enamel—Index. 
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A TREAtW ON THE ART OP GLASS PAINTING.' ' 
Prefaced with a Review of Aacient Glass. By Ernest R. Sufflino. 
With Ont Coloured Plate and*Thirty-seven Illustrations. Demy 8vo. 
140 pp. Price 7s. hd. net. (Post free, 7s. lOd. home; 8^ abroad.) 

. Contents. ^ 

A Short History of Stained Oluss—Seale Drawings—Cartoons and the Cut Line 
—Various Kinds of Glass Cutting for Windows—The Colours and Inrushes used m Glass 
Fainting—Pamting on Glass. Dispersed Patterns—Diapered Patterns—Aciding—Firing— 
¥‘ret Lead Gla/ing—Index. ^ 

PAINTING ON GLASS AND PORCELAIN AND 
ENAMEL PAINTING. A Complete Introduction to the 

Preparation of all the Colours and Fluxes used for Paintinj; on Porcc*. 
lain, Enamel, Faience and Stoneware, the Coloured Pastes and Col¬ 
oured Glasses, together with a Minute Description of the Firing of 
Colours and Enamels. By Felix Hermann. Technical Chemist. With 
Eighteen Illustrations. 300 pp. Translated from the German second 
and enlarged Edition. Price 10s. Od. net. (Post Ircc. 10s. lOd. florae ; 
11s. abroad,) 

Paper Making, Paper Dyeing, 
and Testing. 

THE DYEING OP PAPER PULP. A Practical Treatise for 

the use of l^apermakcrs, Paperstainers, Students and others. By 
Julius Erfurt, Manager of a Paper Mill. Translated into English 
and Edited with Additions by Julius Hurner, F.C.S., Lecturer on 
Papermal'ing at the Manchester Municipal Technical School. With 
Illustrations and 157 patterns of paper dyed In the pulp. Royal 
8vo. 183 pp. Price 15s. net. (Post free, 15s. Od. home; 16s. 6d abroad.) 
Contents* 

behaviour of the Paper Fibres during the Process of Dyeing, Theory of the 
Mordant—Colour Fixing Mediums (Mordants) influence of the Quality ol the Water 
Used—Inorganic Colours—Organic Colours-Practical Application of the Coal Tar 
Colours acenruing to their Propertt^ and their behaviour towards the Difierent 
Paper Fibres -Dyed Patterns on Various Pulp Mixtures—Dyeing to Shade— Index. 

THE PAPER MILL CHEMIST. By Hknky P. Stevens, 

M-A, PhD., F.I.e. Royal l2mo. 60 lllustratio is. 300 pp. Price 
7s. 6U. net. (l*ost free, 7s. 9d. home ; 7s. lOd. abroad.) 

Contents. 

Introduction. -Dealing wi S the Apparatus required in Chemical Work and General 
Chemical Manipii! ition introducing the subject of Qualitative and Quantitative Anaiy$i.s. 
Fuels. —Analysis of Coal, Coke and other Fuels—Sampling and Testing for Moisture. Ash, 
CaionficVai’ie, etc.—Comparative Heating Value of difterent Fuels and Relative BRiciency. 
Water.— Analysis for Steam Raising and for Paper Making Purposes generally—Water 
Softening and PuriHcation—A List of the more important Water Softening Plant, giving 
Power required. Weight, S^ce Occupied, Out-put and Approximate Cost. Rat > Materials 
and Detection of Adulterants —Analysis and Valuation of the more important Chemicals 
used in Paper Making, including Lime, Cuuvtic Soda, Sodium Carbonate, Mineral Acids, 
Bleach Antichlur, Alum, Rosin and Rosin Si/e, Glue Gelatin and Casein, Starch, China Clay, 
Blanc Fixe, Satin White and other Loading Materials, Mineral Colours and Aniline Dyes. 
Manufacturing Operations.— Rags and the Chemical Control of Rag Boiling—Esparto 
Boiling--Wood Bulling—Testing Spent Liquors and Recovered Ash—Experimental Tests 
with Ra\ Fibrous MaieriaJh—Boiling in Autoclaves—Bleaching and A*Aing np Hand Sheets 
-Examination of Sulphite Liquors—Estimation of Moisture in Pulp and Hall-stuff—Recom- 
inei.uitions of the Briiisl. Wood Pulp Association. Finished Products.— Papsr Testing, 
including Physical. Chemical and Microscopical Tests, Area, W'eight, Thickness, Apparent 
Specific Gravity, Bulk or Air Space. Determination of Machine Direction, Thickness, 
Strength, Stretch, Resistance to Crumpling and Friction, Transp irency, Absorbency and 
other (juaiit'^B of Blotting Papers—Determination of the Permeability of Filtering Papers— 
DetKtion and E^rimation Anrbal and Vegetable Sixe in PajMr—Staing Qualities of 
Paper—Fibr ’ S^nstitueots—Microscopical Examination of Fibres^The Efmet of Beating 
on Fibres—Staining Fibres—Mineral Matter—Ash—Qualitative ani Quantitative Examina¬ 
tion of Mineral Matter—Examination Coated Papers and Colouring Matters in Paper 
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Contents of “The Paper Mill ChemisU'-contmuni. 
Tablee.— Hngiish ana Metrical Weii'hts and A^asure^ 'with Equivalents—Conversion of 
Grams to Grams and vue Equivalent Cost( per lb , cwt., and ton—Decimal Equivalents 

of lbs., qrs , and cwts.—Thermometric and Harometric Scales—Atomic Weigifta and Molecular 
Weiiihts—Factors for Calculating the Percentage of Sub.stance Sought from the Weight of 
&bstance Founo—Table of Solubilities of Sub'-tances Tr^-ated of m Paper Making—Specitic 
Cfravity Tables of such substances as are used in Paper Making, lecluding Sulphuric Acid, 
Hydrochloric Acid, Bleach, Milk of Lime, Caust'c Soda, Carbonate of Soda, etc., giving 
Percentage Strength with Specific Gravity and Degrees Tw.—Hardness Table for Soap 
Tests—Dew Point—Wet and Dry Bulb Tables—Properties of Saturate ! Steam, giving 
Temprratiire/‘^ressui-e and Volume—List of DiHerent Machines used in the Paper Making 
Industry, giving Size, Weight, Space Occupied, Power to Drive, Out-put and Approximate 
Cost—Cakuljtion of Moisture in Pulp—Hag-lk)iling Tables, giving Perct>ntagcs of Lime, 
Soda and Time required—Loss in ^'eight m Kags and other Kaw Materials during Boiling 
and Bleaching—Conditions of Buying and Selling as laid down by the Paper Makers’ Associa- 
‘ tion—Table ol Names and Si/es of Papers--Table for ascertaming the Weight per Ream from 
the Wiight per Sheet—Calculations of Areas and Volumes—Logarithms—Blank pages for 
Notes , 

THE TREATMENT OP PAPER FOR SPECIAL 
PURPOSES. By L. H. Andks. Translated from the 
German. Crown 8vo. 48 Illustrations. 250 pp. Price 6s. net. (Post 
free, 6s. 4ci. home; 6». 6d. abroad.) 

Contents. 

I., Parchment Paper, Vegetable Parchment.— The Parchment Pajier Machine- 
Opaque Supple Parchment Paper- lhick Parchment Krugler’s Parchment Paper and Parch* 
ment Sl.ites—Dinible and 'IVipIe Osmotic Parchment Utilising Waste Parchment Paper— 
Parchmented Linen and Colton—Parchment Millboard -Imitation Horn and Ivory from 
Parchment J\iper—Imit ition I'arthment Paper—\rtificial Parchment—Testing the Sulphuric 
Acid. 11, Papers for Transter Pictures. 111., Papers for Preservative and Packing 
Purposes. —Butter Paprr—Wax I'apvr—Parallin P.iper—Wrapping Paper for Silverware — 
Wat rproof Paper—Anticorrosive Paper. IV., Grained Transfer P.ip.rs V.. Firei roof and 
Antifalsihcation Papers. VL, Paper Articles.— Vhilcamsed Paper M.ivhe—Paper Bottles— 
Plastic Artic'cs of Papei—W.iterproof Coverings for Wall- .ind Cci mgs—P.iper Wheels, 
Roofing and Boats- Pa er Barrels—Paper Boxes—Paper Hor-eshoes. VII , Gummed Paper 
Vin., Hectograph Papers. IX., Insecticide Papers. -Fly Papers-Moth Papers. X., 
Chalk and Leather Papers.— Glace Chalk l^aper- Le.Tlher l^aper-'Imitation Leather. 
XL, Luminous Papers—Bliie*Print Papers—Blotting Papers X!L, Metal Papers—Medi* 
cated Papers. XIII, Marbled Papers. XiV. Tracing and Copying Papers—Indiscent or 
Mother of Pearl Papers. X\' , Photographic Papers—Shellac Paiwr Fumigating Papers— 
Test Papers. XVI., Papers fur Cleaning and PuUshlng PurposeS'-OlaSvS Paper— 
Pumic Paper—Kmery Paper. XVII , Lithographic Transfer I'apcrs. XIX., Sundry 
Special Papers- Satin Paper—Enamel Paper—Cork Paper—Split Paiier—Hlecti ic Paper — 
Paper Matches—Magic Pictures—Laundry Blue Papers — Blue Paper for Bleachers. XX., 
Waterproof Papei-s—Wa'.hahle Drawing Papers—Wash.ible Card—W.ishable Coloured Paper 
—Waterproof Millboard—Sugar Paper. XXL. The Characteristics of Paper—Paper Testing. 

Enamelling on 3Ietal. 

ENAMELS AND ENAMELLING. For Enamel Makers, 

Vl^orkers in Gold and Silver, and Manufacturers of Objects of Art. 
By Paul Randau. Translyted from the German. With Sixteen Illus¬ 
trations. DemyHvo. 180 pp. Priccl0s.6d.net. (Post free, 10s. lOd. 
home; 11s. abroad.) 

THE ;{RT op enamelling on IAETAL. By W. 

Norman Brown. Twenty-eight Illustrations. Crown 8vo. 60 pp. 
' Price 2s. 6d. net. (Post free, 2s. 9d. home and abroad.) 

Silk Manufacture. 

SILK .THROWING AND WASTE SILK SPINNING. 

By Hollins Rayner. Demy 8 vo. 170 pp. 117 Ulus. Pricc5s.net. 
(Post free, 5s. 4d. home; 5s. 6d. abroad.) 

Contents. < i. . 

The Silkworm—Co«|*on Reeling and Qualities of Silk—Silk Throwing—SiJk Wastes—The 
Preparation of Silk Wi^te for Degumming- Silk W'aste Degumming, Schapping and Dis* 
chaining—The.Opening and Dressing of Wastes—Silk Waste “Drawing” or “Preparu^” 
Macniner/-Long SpinniM—Short Spinning—SpioViing and Finishing Processes—Utilisatioa 
0 | Westq Products—N qU Spinning—Exhaukt Noil Spinning. 
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Books ’on Textile and Dyeing 
Subjects. 

THE PINISHIJTG OP TEXTILE FABRIC^ (WoolleA, 

Worsted, Union and other Cloths). By Rohkuts BivAU.mont, M.Sc., 
M.I.Mcch.E., Professor of Textile Industries, the University ot Leeds; 
Author of “Colour JO Woven Design”; “Woollen and Wiij^tcd ^loth 
Manufacture ”; “ Woven Fabrics at the World’s I'air ” ; \’icc-Prcsidcnt 
of the Jury of Award at the Pans Exhibition, 1900; Inspector of Tex¬ 
tile Institutes; Society of Arts Silver Medallist; Honorary Medallist 
of the City and Guilds of London Institute. M’ith 150 lllufltrarions of •' 
I'ibres. Yarns and Fabrics, also Sectional and other Drawings of 
Finishing Machinery. Demy 8vo, 2H0 ) p. Price lOs. (id. net. (Post 
free, lOs. lOd. home: lls. ;id abroad.) [ymi Pub!iske(f. 

Contents. 

1., Woollen, Worsted and Union Fabrics.—Srutions (i) W(K)IIen Clothv Sa and 
ChcMois—(!i) Worsted Fahrits Botany and Cnjvj.Fn.d—(S) Fancy anti Piece-ibe Woollens 
—(4) l-'ancy and l^ccc-dye \\'o^‘^tcd‘. (.‘t> Union I'ahncs • l^iecc-dye-^ .md Fancies—(B) Whi) • 
cords, Buckslons, Venetians, Cuds and T\MstMarp Fancies -i7) Hea\> Woollens; I^x 
Clotlis, Meltons, l^ilois- ( 8 ) Friives, ShedanJs and Naps—iSl Special Types of Overcoatings 

- (10) (lolF c'loalongs -(II) Vestings, il.. Processes of Finishing and their Effects.— 
Sections--(I'i) yualities of L'nlinishcd Woollens-(III) Worsted l-ahrics and Fini>-hing- 114) 
Preliminary Work-(l.'S) Finishing Processes (Ifii Scouring and the Detergents Used—(17) 
Hydro estractmg - (18) Tentenng and Drying—(111) Felting and ih F'^’cets i2<)) Condition of 
the Piece in .Muling—(21) I’otash and Soda Soaps (2‘i) Effects ot Kaising -(23) Influence of 
Textural Conditions on Raising- (24) Theory of Raising .ind the Twine m the ^’arn i25) Fabric 
Structure and Raising Surl.ice—(2(>) Several Kinds of Raising—(27) Luslnng Proce>es-(28) 
Pressing. ilI.,Thel*rocess of Scouring : Scouring Machines.— Sections (2!)) Impurities m 
Greasy Pieces- (30) Scouring Machines—(31)'riie Rope Machine Scouring Operation—(32) 
Washing off (33) Po.nts m tlie Use of the Rope Scourer- (34) The Open Scourer Construc¬ 
tion -(3o) Advantages of the Open Scourer (30) Scouring .M.ichinc with Flanged Rollers-(37) 
Combined Scourirg and Milling Machine. IV'.,'| heory of Felting. -Section-' (38) (Jualities 
ol Wool in Relation to Felling (3f)) Shrinkage Properties of .Merino and Che\ lot Wools- (40) 
Felting Contiast"', Merino and Southdown Wools- (41) Utility in Woven Manufactures of 
Wool- ot DdUienl Shrinking (}iiali(ies -(4V) Yarn SlrucUire—(43) Felting Affected by Yarn 
Composition— (44) Methods ot Yarn Construction and I'eliing—(4.i, Sliriiikage of Fabrics made 
of Re-manufactured Fibres- (4fi) D‘*gree of Tw me m the ’•'arn~(4Ti Foldeil Yarns and Shrink¬ 
age. V.. Theory of Felting: Fabric Structure.— Sections (48) Build of the Fabric— (4fl) 
Felting ijuality o; Standard Weaves (.“iO) Influence of InierseLtions—(51) V'ariation in Weftmg 

— (.Vi) Irregul.ir Weaves and I'-elting-(.53) Felling of Two-ply Warp and VVetl Fabrics -(54) 
Relative Shrinkage of Single and Backed Weaves V'l., Theory of Felting: Compound 
Fabrics. —Sections (55'- Structure of Backed Fabrics and tlie Felting (Quality of the Cloth— 

ib) T! 'ce-ply Weft Fabrics—(57) Yarn Cliaractenstics in Com,iound Welt Fabrics—(58) 
Fabrics Compound in the Warp—i5l)) Felting of Compound Weave" -(hO) Double Cloths and 
Varied Felting (fll) Stitching or Tying of Double and Compound Weaves and the F^fTccts on 
Milling Vll., Fulling and Milling Machinery.— Sections (82) “Fulling" and “Milling” 
-(63) Routine in the Fulling Storks and Milling Machine—(84) Cunsiructrm and Working of 
the Fuller Stock;—(65) Millin Machines—( 88 ) Koulme of Mil)mg-'t87) Corrugated Guide 
Rollers—( 68 ) Mac' ines vv*th Two .v More Upper Rollers—(69) Dupl \ Machines (70) Machines 
without F'langed Roller—(71) Mechanical Devices applied to the Spout-(72) Roller Milling 
Machine vMtn Stampers in the Sp iUt -(73) Principle of Combined Milling Machine and Stocks 
—(74) Combined Sc.turipg and Milii.ig- (7.S) Milling without Artificial Compression. VIll., 
The Theory of Raising.— Sections (76) Treaim»*nt of the Cloth—(77) Condition of the Cloth 
—(78) Dry Raising—(79' li^p and Wet Raising—( 88 ) Raising Determined By t^ve Degree of 
Felting—(81) Quality of the iflaterial and the Raised Result—(82) Raising and Weave Structure 
—(83) Quality of the Fibre and Yarn Structure—(84) Raising of Fabrics in w Inch Special or 
Fancy Yarns are used IX., Raising Machinery and th6 Raising Process.- Sections (85) 
Hand Raising-( 86 ) Raising Gig—(87) Operation of the Raising Gig— 188 ) Two-cylinder 
Raising Gig-^K9) Teazle Raising—(98) Tea/les and Card-wire Compareil—(91) Card«wire 
Raising Machines—(921 Modern Card Raising Machin»*s—(93) The Hori/onial Machine — 
<94) Rotary Machines. Cutting, Cropping or Shearing.— Soctmns-(97) Cropping 
—(98) The Effects of Cutting-(99) cutting Machines—(188) The Cross-Cutting Machine— 
(ICl) 'The Continuous C .tting Machine—(182) Setting of the fitting Parts—go;f) Form 
of the Bar or “ Bed ’ under the Cutters—(184) Machines with Two or More Cylinders—(105) 
Gnoding. XI., Lustring Processes and Machinery.— Sections (106) The Production of 
Lustre on Woollen and Worsted Fabrics—(107) Steaming and Cooling Machines—(108) 
Pres8ing-^09) The Vertical Press—(118) The Rotary Press—(llf^ Intermittent Pressing 
Machine, xll,, MethodsoPFluiAlng.— Sections (112) Routinesof Finishing—(113) Woollen 
Routines of ’krtshing—(114) Worsted Routines of Finishing—(11.5) Iroutines of Finishing for 
Union Fabrics—Index. * 
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THE CHBBTIOAL TECHNOLOGY TEXTILE 

7IBBES: Their Origin, Stri^ftture, Preparation, Washings 
Bleaching, Dyeing, Printing and Dressing. By Dr.^GaoRO von 
Georgiev’CS. Translated from the German by Charles Salter. 
320 pp. Forty-seven Illustrations. Royal 8vo. ,,Price lOs. 6d. net. 
(Post free, 11s. home; Ils. 3d. abroad.) 

POWER-LOOM WEAVING AND YARN NUMBERING. 

Accordwg to Various Systems, with Conversion Tables. Translated 
from the German of Anthon Gruner. With Twenty-sIx Diagrams 
In Golourai 150 pp. Crown 8vo. Price 7s. 6d. net.' (Post free, 
7s. ,9d. home; 8s. abroad*.) 

TEXTILE RAW MATERIALS AND THEIR CON¬ 
VERSION INTO YARNS. (The Study of the Raw 

I Materials and the Technology of the Spinning Process.) By Julius 
Z iPSER. Translated from German by Charles Salter. 302 Ulus- 
tnations. 500 pp. Demy 8vo. Price 10s. 6d. net. (Post free, 11s. 
home; Us. 6d. abroad.) 

GRAMMAR OP TEXTILE DESIGN. By H. Nisbet, 

Weaving and Designing Master, Bolton Municipal Technical School. 
Demy 8vo. 280 pp. 400 Illustrations and Diagrams. Price 6s. net. 
(Post free, 6s. 4d. home; 6s. 6d. abroad.) 

Contents. 

The Plain Wbavi: and its Modifications. Twii.l and Kindred Weaves,—C lassiH- 
cation of Twill Weaves. Diamond and Kindred Weaves. Bedford Cords. Backed 
Fabrics. Fustians. Terry Pile Fabrics. Gauze and Lbno Fabrics. Tissue, Lappet, 
AND Swivel Figuring , also Ondulk Effects, and Looped Fabrics. 

ART NEEDLEWORK AND DESIGN. POINT LACE. A 


Manual of Applied Art for Secondary Schools and Continuation Classes. 
By M. E. Wilkinson. Oblong quarto. With 22 Plates. Bound in 
Art Linen. Price 3s. 6d. net. (Post free, 3s. lOd. home; 48. abroad.) 

Contents. 

Bumpier of Lace Stitches—Directions for working* Point Lace, tracing Patterns, etc.— 
List of Materials and Implements required for working. Plates I.. Simple Lines, Straight and 
Slanting, and Designs formed from them. II, Patterns formed from Lines in previous 
Lesson. III.. Patterns formed from Lines in previous Lesson. IV.. Simple Curves, and 
Designs formed from them. V, Simple Leaf form, and Designs formed from it. VI., Ele¬ 
mentary Geometrical forms, with Dennitions. VII.. Exercises on previous Lessons. VIII., 
Filling of a Square, Oblong and Circle with Lace Stitches. IX.. Design for Tie End, based 
OQ sif^le Leaf form. X., Lace Butterflies (Freehand). XI.. Twenty simple Designs evolved 
From Honiton Braid Leaf. XII., Design for Lace Handkerchief, based on previous Lesson. 
XIIL. Deswn For Tea-cosy, XIV., rreehand Lace Collar. XV., Freehand Lace Cuff (to 
match). XVI., Application of Spray from Lesson XL XVU., Adaptation of Curves within 
a Square, for Lace Cushion Centre. XVIIL, Conventional Spray for corner of Tea-cloth. 
XIX.. Geometrical Form for Rosebowl D'Oyley, to lie originally filled in. XX., Geometrical 
form for Flovier-vase D'Oyley, to be originally filled m. Each Lesson contains Instructions 
for Working, and aralication t f new Stitches Irom Sampler^ 

HOME LACE-MAKING. A Handbook for Teachers and 

Pupils. By M, E, W. Milroy. Crown 8vo. 64 pp. With 3 Plates 
and 9 Diagrams. Price Is. net. (Post free, Is. 3d. home; Is. 4d. 
abro^.) i, 


THE CHEMISTRY OP HAT MANUFACTURING. Lec¬ 
tures delivered before the Hat Manufacturers’ Association. By Wat¬ 
son Smith, F.C.S., F.I.C. Revised and Edited by Albkrt Shonk. 
Crown 8vo. 132 pp. 16 Illustrations. Price 7b. 6d. net. (Post free, 
78. 9d. home fTs. lOd. abroad.) *■ 

THE ■jpEOHNICAL TESTING OP YARNS AND TEX- 
TILE FABRICS. With Reference to Official Specifica¬ 
tions. Translated from the German of Dr. J. Herzpbld. Second 
Edition. Sixtyhiine Illustrations. 200 pp, DemySvo. Price 10 a W. 
nc». (P ost fref , 10s. lOd. home; 11s. abroad.) > 

DECORATIVE. AND FANCY TEXTILE FABRICS. 

By R, T. Lord. Por Manufsu^turers and Designers of Carpets, Damask, 
Dsesa ^ all Textile Fabrics. * 200 pp. DemySvo. 132 Designs and * 
^ttvwtrsmons,’ ajweJs. 6d.net. (Postfree,78. lOd. home; Ss.abroad.)- 
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THEORY AN» PRACTICE OP DAMASK, WEAVINO. 
By H. Kinzer and K. Walter.# Royal 8vo. Eighteen Folding Plates. 
Six Illustrtitions. Translated fr^m the German. 110 pp. Price 8s. 6d. 
net. (Post free, 9s. home; Os. 6d. abroad.) 

^ Contents. 

The Various Sorts *of Damask Fabrics— Drill (Tiokinj;, Handloom-made)—Whoie 
Damask for Tablecloths—Damask with Ground- and Connectinj‘-w’arp Threads—Furniture 
Damask—Lampas or Han);mKs—Church Damasks— The Manufacture of V^hole Damask 
—Damask Arrangement M, uh and without Cross-Shedding—The Altered (^ne-arrangement— 
The Principle ot the Corner Lifting Cord—The Roller Pnnciplt—The Combiiation d! the 
Jacquard with the^-culied Damask Machine—The Special Damask Machine—The Combina¬ 
tion of Two Tying!. 

FAULTS IN THE MANUFACTURE OF WOOLLEN 
GOODS AND THEIR PREVENTION. By 'Nicolas 

Reiser. Translated from the Second German Edition. Crown 8vo. 
Sixty-three Illustrations. 170 pp. Price 5s. net. (Post free, 5s. 4d. 
home; 5s. 6d. abroad.) • 

Contents. 

Improperly Chosen Raw Material or Improper Mixtures—Wrong Treatment ^ the 
Material m Washing, Carbonisation, DryiM, Dyeing and Spinning—Improper Spacing of the 
Goods in the Loom—Wrong Placing of Colours—Wrong Weight or Width of the Goods 
—Breaking of Warp and Weft Threads—Presence of Doubles, Singles, Thick, Loose, 
and too Hard Twisted Threads as well as Tangles, Thick Knots and the Like—Errors in 
Cross-weaving—Inequalities, Bands and Stripes—Dirty Borders—Defective Selvedges— 
Holes and Buttons—Rubbed Places—Creases—Spots—Loose and Bad Colours—Badly Dyed 
Selvedges—Hard Goods—Brittle Goods—Uneven Goods—Removal of Bands, Stripes, 
Creases and Spots. 

SPINNING AND WEAVING CALCULATIONS, especially 

relating to Woollens. From the German of N. Reiser. Thirty-four 
Illustrations. Tables. 160 pp. Demy 8vo. 1904. Price 10s. 6cl. net. 
(Post free, 10s. lOd. home; 11 k. abroad.) 

Contents. 

Calculating the Raw Material--Proportion of Different Grades of Wool to Furnish a 
Mixture at a Given Price—Quantity to Produce a Given Length—Yarn Calculations—Yam 
Number—Working Calculations—Calculating the Reed Count—Cost of Weaving, etc. 

WATERPROOFING OP FABRICS. By Dr. S. Mierzinski. 


Crown 8vo. 104 pp. villus. Price Ss. net. (Post free, 5s. 3d. home; 
5$. 4d. abroad.) 

Contents. 

Introduction—Preliminary Treatment of the Fabric—Waterproofing with Acetate of 
Alumina—Impregnation of the Fabric—Drying—Waterproofing with Paraffin—Waterproofing 
with .Ammonium Cuprate—Waterproofing with Metallic Oxides—Coloured Waterproof 
'' ahrics- -Waterproofing with Gelatine, Tannin, Caseinate of Lime and other Bodies—Manu¬ 
facture of Tarpaulin—British Waterproofing Patents—Index. 

HOW TO MAKE A WOOLLEN MILL PAY. By John 


Mackie. Crown 8vo. 76 pp. Price Ss. 6d. net. (Post free, 3s. 9d. 
home; 3s. lOd. abroa ’.; 

. Contents. 

Blends, Piles, or Mixtures of Clean Scoured Wools—Dyed Wool Book—The Order Book' 
—Pattern Duplicate Books—Management and Oversight—Constant Inspection of A)]!] De¬ 
partments—Importance of Delivering Goods to Time, Shade, Strength, etc.—Plums. 

(For “ Textile Soaps and Oils " see p. 7 .) 

Dyeing,’ Colour Printing, 
Matching and Dye-stuffs. 


THE COLOUR PRINTING OF CARPET YARNS. Manual 

fnp Colour Chep'ists and Textile Printers. By David Paterson, 
F.C.S. Seventeen Illustrations. 136 pp. Demy 8vo. Prictf 7s. 6d. 
net. (Post free, 7s. lOd. home; 8s. abroad.) 

Contents. 


Scouring- 

Pastes—Colowi _..-.„ - - 

—”Hank” Printing—Printing Tapestry Carpet Yarns—Yam Priifting—Steamii 
Yarns—Washing of Steamed Yams—Aniliae Colours Suitable for Yarn Printing—O'! 
.Dyesand Dye-wares used in Wood Yarn Printing—eVppendix. 


Printed 

iryof 



THE SCIENCE OP COLOUR MIXING-- A Manual in¬ 
tended for the use of Dyers, Calico Printers and Colour Chemists. By 
David Paterson, F.C.S, Horty-ont. Illustrations, Five Coloured Plates, 
and Four Plates showing: Eleven Dyed Specimens of Fabrics. 132 
, pp. Deftly 8vo. Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. 
abroad.) ' 


Contents- 

Ctilour a Sensation: Colours of Illuminated Bodies; ColourK of Opaque and Transparent 
Bodies; Si^ace Colour—Analysis of Li^^ht; Spectrum; Homo(<eneou8 Colours: Ready 
Method of (5btainin>{ a Spectrum—Examination of Solar Spectrum: The Spectroscope and 
Its Construction: Colourists' Use of the Spectroscope—Colour by Absorption: Solutions and 
Dyed Fabrics; Dichroic Coloured Fabrics in Gaslight—Colour Primaries’ of the Scientist 
the Dyer and Artist. Colo-r Mixing by Rotation arid Lye Dyeing; Hue. Purity, 
Brightness; Tmts. Shades, Scales, Tones, Sad and Sombre Colours—Colour Mixing; Pure 
and Impure Greens, Orange and Violets; Large Variety of Shades from few Colours: Con¬ 
sideration of the Practical Primaries Red, Yellow and Blue—Secondary Colours: Nomen¬ 
clature of Violet and Purple Group; Tints and Shades of Violet; Changes m Artificial Light 
—TJertiar>'Shades: JVoken Hues; Absorption Spectra of Tertiary Shades—Appendix • Four 
Plates with Dyed Specimens Illustrating Text-Index. 


DYERS' MATERIALS: An Introduction to the Examination, 

Evaluation and Application of the most important Substances used in 
Dyeing, Printing, Bleaching and Finishing. By Paul Heekman, Ph.D. 
Translated from the German by A. C. Wright, M.A (Oxon,), B.Sc. 
(Lond.). Twenty-four Illustrations. Crown 8vo. 150 pp. Price 5s. 
net. (Post free, 5s. id. home ; 5s. fid. abroad ) 


COLOUR MATCHING ON TEXTILES. A Manual in- 

tended for the use of Students of Colour Chemistry, Dyeing and 
Textile Printing. By David I^aterson, F.C.S. Coloured Frontis¬ 
piece. Twenty-nine Illustrations and Fourteen Specimens Of Dyed 
Fabrics. Demy 8vo. 132 pp. l^ricc 7s. fid. net. (Post free, 7s. lOd. 
home ; 8s. abroad.) 


COLOUR: A HANDBOOK OF THE THEORY OP 
COLOUR. By George H, Hurst, F.C.S. With Ton 

Coloured Plates and Seventy-two Illustrations. 160 pp. Demy 8vo. 
Price 78. fid. net. (Post free, 7s. lOd. home ; 8s. abroad.) 

Contents. 

Colour and Its Production Cause of Colour in Coloured Bodies—Colour Pheno* 
mena and Theories—The Physiolog^y of Llg'ht—Contrast—Colour fn Decoration and 
Deslirn—Measurement of Colour. 

Reissue of 

THE ART OP DYEING WOOL, SILK AND COTTON. 

Translated from the French of M. Hellot, M. Macqukr and M. le 
P iLEUR D’Apligny. First Published in English in 1789. Six Plates. 
Demy 8vo. 446 pp. Price 5s. net. (Post free, 5s. fid. home; fis. 
abroad.) 

' Contents. 

Part I., The Art of Dyeing Wool and Woollen Cloth. Stuffs, Yam, Worsted, etc. 
j^rt 11., The Art of Dyefng Silk. Part III, The Art of Dyefng Cotton and Linen 
Thread, together with the Method of Stamping Silks, Cottons, etc. 

THE CHEMISTRY OP DYE-STUPPS. By Dr. Georg Von 

Georgievics. Translated from the Second German Edition. 412 pp. 
Demy 8vo. Priccl0s.6d.net. (Post free, 11s. home ; 11s. fid. abroad.) 

THE DYEING OP COTTON FABRICS: A Practical 

Handbook fer the Dyer and Student.’ By Frai^klin Beech, Practical 
Colourist and Chemist. 272 pp. Forty-four Illustrations of Bleaching 
ande Dyeing Machinery. Demy 8vo. Price 7s. fid. net. (Post* free, 
7s. lOd. home; 8s. abroad.) 

THE DYEING OP WOOLLEN FABRICS. By Franklin 

Beech, Practical Colourist and Chemist. T&irty-three Illustrations. 
Demy 8vo. i'28 pp. Price 7s. fid. net. (Post free, 7^. lOd. home; 
8s. abroad.) ^ 



Bleaching and Bleaching 
Agents. 

A PRACTICAL* TREATISE ON THE BLEACHING ol 
LINEN AND COTTON YARN AND FABRICS. By 

L. Tailfer, Chemical and Mechanical Engineer. Translate^! fror» the 
French bv John Glddks McIntosh. Demy 8vo. 30;i pp. Twenty 
Ulus. PriJc T2s. 6d. net. (IMst free, Kls. home; Kls. 6d. abroad.) 

MODERN BLEACHING AGENTS AND DETERGENTS. 


By Proicssor Max Hoitli'.R. W'ith US Illustrations Translated from 
the German. U” 

Contents. * 

I»ari I.. Bleaching- Agents. Old and New Bleaching Methods and Blenching: 

Agents.—nie." hinji Agents tor \Vch)I—H loiu-hmg with Perinang.jnate—IVrboiMtcsj Acid 
Sodium Percarboiiiite -IJkMCliing A-ents fm- Silk Mlf.Khing FotrUci Jnd Atk.ili Hypoch¬ 
lorites_Blenching Processes lileaching Linen • Bk.uhing \Mth D/on.* Bleaclimg Straw 

and Lfiithei-Oischargnig Cttlours—Bleaching Julc . n«l other VcgciahU* I'lhrcs—Ble iching 
Variou. Sulist.mces i-llecirical Bleaching I’loccsses Sodium Penixide.—Propcrties- 
l)ts“olving Sixlium Peroxide—Preparing the Bleaching Liquor-Compre-sed Soiliutn Peroxide 
—Sodium Peroxide in Bleaching—Cleaning .Maleruds to he Bleached -Testing the^ Hle.iching 
Liquor- B'eaclung Kier—Charging the Kier \miIi liieachmg Liquor—Bleaching Woollen .ind 
Half-Wool Goods—Prep.inng the Bleaching Liq u.r-Drying the Goods—.M.ignesium Sulphate 
m Bleaching Liquor—Blc.iching Silk—Bleaching men. Cottoi hilc and Ramie (Joods— 
Production of Peroxides—Bleaching Feathers—Sodium Peroxioe in Washing Powder- 
Barium Peroxide-lile clung Silk with Baiuim Peroxide Perborates.— Sails id Perboric 
Acid—Properties of Pirhor.ites—Ammon urn Perh.iratcs—Sodium Perboi.ites—Perhorax 
Merck's So.ium Perboiat< — Sapo/on- Testing Sodium Perborate Ozone.- F'ormation of 
Ozon-* -O/one (.enerators -Chemical Production ol O/one—Properties of l>/onc tmploy- 
nr-ntotO/onem Bleaching. Sodium Bisulphite and Hydrosulphurous Acid. Ble.iching 
wuh Sulphur Dioxidi- Bleaching Wool with Hydrosulphurous AciJ - Sodium H^droi-ulphite 
-Properties of So hum Bisulphite—Bleaching Processes—Bleaching Mam a flemp—After* 
treat ment with Bisulphite Bleaching Straw Ble.iclimg Leather. Discharging Colour from 
Textile Fabrics with Hydrosulphurous Acid.-Prepanng the Disch.irgc -Dtscharging 
Coloin Lorn Shoddy and D\eil Pahnes—Stable Hydrosulphile—Method of UsingHydrosul- 
nhite--Hradite—C.tssella’«4 Hvraldite Discharging with Hyraldiie - Increasing the Dis¬ 
charging Effect-Stable Hydrosulphites. Permanganal - Bleaclung with Permanganate 
-Action of Perm-.nganate Bleaching Wool or Silk- \ddit.on of Magnesium Sulphate to 
the Bleaching Li.iuor- Strength of Permanganate Solution— New Process tor Bleaching Jute 
-Bleaching Skins-Bleachmg Straw-Bleaching Ivory. Hydrogen Peroxide. -Constitution 
and Propertie^-Preparation-Cryst.ilhne H.drogen Perovde-lkopertic^ of Hydrogen 
Perixide Solutions—Stability—Commercial Hydrogen Peroxide Solutions- Dccomposilion 
(/ H\dr *en Peroxide-Purity of Hydrogen Peroxide-Storage Ves cis-Care m Handling 
• Instability of Solutions Reagent for Hyilrogeii Peroxide Valuu g Hydrogen 1 eroxide 
Solulions-Testing Hydrogen Pero-xide-Bleaclimg Wool with Hydrogen * J'*«* 

hnmarv Treatment-Bleaching Bath Alter Ircutment Bleaching Si k with Hydrogen 
Peroxide-Bluing before Bleachmg-Blcaching Cotton with Hydrogen Pcnjxide- Bleaching 
Linens with Hydrogen Peroxide- Bleaching Jute with Hydrogen Pcn)Mde--Blc .chmg Various 
Vegetable Fibres w.h Hydrogenei’eroxide—Bleaching Straw. Wood, etc., with Hydrogen 
pS^xide-BIeaching Leather with Hydrogen Peroxide -Bleaching Ivory. 

Similar Ariicles-Bleaclimg Hair-Blea-.hing Sponges with Hydrogen 

Fats Oils. Wax and Paraffin. -New Process for Bleaching Fats and Oils—Bkathing 'A ax 
—Bleachins Soaiv-D. ci-olin and Hlanliile tonUk-.icli nd So,..^nieacl.in« Oliji: 

Clcium Hypochloilte an* Illeachlne SnUa. -Slab c Calcium lly|,nchl..ri(.-« Blcach.nB 
Soda. Electric bleaching.—EIcctroiyt.c bleaching Lye--dtidging .be Uli ity o| pectric 
Bteaching Plant- BKachtng Experiment with Klcctrcdya^'d Sodium (..blonde Solution 
Electro!) tic Decomposition of Sodium Cblondc -Obscrcationn of -Forater and M “'lef-Typea 
of Electrolyser-F.lectrolytic Bleach-Schucliert > *1 

Apnaratus-Kellncr Blea.hmg Apparatus, Construction-Mrthtxl of VVorlong--Mmmtmg the 
Apparatus .Determining the Bleaching Power of Electrolytic Liquors,^l^oliimetric Method 

'"TajM.rDeSenO,--^^^^^ Habnes ,n the Bresence of Ch^igtl Re. 

agent-. Methods ot Lemovi..^ Stains—Chemical Cleaning and DetiA’^jents. Benzitfc Soaps. 
-RemovVng Stains with Ben/me Soap and its Solutions-Antibenzine Pynne. 

Extractive Detefifents and Determent Mixtures. Carbon Tetrachloride. 
Aceto-Oxallc Acid as a Detercent ; Special Methods of Removlfli; Stains. Bleaching 
pJ^Mses Csed In Chemkil dianlnjf.-Bleachmg with Potassium Permanganate- 
Reducing Effect of Sulphur iSoxule—Reduction with Hydrogen Permid^Reduction with 
HydSphum. ‘iAcid-Seyda'a Reduction Procesn-Combmed Meth^ot Stains- 

Hyraldite^ as a Detet^ent and Bleaching ^ent. Hydrogen Pero>dde as a 
Behaviour of Hydrogen Peroxide ioward*Coloured Fabrics. ,®^y8rcn as a Detergent 
Behaviour of Oxygenol toward Dyed Fabrics. Sodtuoi Peroxide as a Detergent. Souiun 
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Contents of “Modern BleachInK Agents and Detergents"- 

' <ontmum. 

Peroxide Soap. Sundry Now Deterg:ent8 Cleansinr As:ents.—Tetratiol'-Lavado— 
Novol—Weiss’s Benzine Washing Preparation—^nexol—Steinberg’s Detergant Oil—O/onite— 
Ozona]->"Quillola—Oruner's Washing Powder—Eureka Washing Powder—Detergent Soaps 
^at Liberate Obygen—Klein's Detei^ent Soap—Detergent for Sensitive Colours—Poltzow’s 
f-etergent Soap—WolzendorfPs Cyanide and Photographer's Idi—Detergent Liquids— 
riummei's Detergent Li^id—Detergent Paste—Ulanchissme—HcnKel's Persil—Reinol, Triol, 
Tetra>lsol, Benzin*lsol, Terpin-Isol, Isohenzine Soap and Isu Soap. 

Cotton Spinning and Combing. 

COTTON SPINNING (First Year). By Thoma's THOKNt.EV, 

Spinning Master, Boltod Technical School, 160 pp. Eighty-four Illus¬ 
trations. Crown 8vo. Second Impression. Price 3s. net. (Post free, 
3s. 4d. home ; 3s. 6d. abroad.) 

COTTON SPINNING (Intermediate, or Second Year), By 

Thomas Tiiornley. Second Impression. 180 pp. Seventy lllustra- 
^ons. Crown 8vo. FVicc 5s. net. (Post free, 5s. 4d. home; Ss. 6d, 
abroad.) 

COTTON SPINNING (Honours, or Third Year). By Thomas 

Thornlev. 216 pp. Seventy-four Illustrations. Crowrt 8vo. Second 
Edition. Pnee 5s. net. (Post fiee, .Ss. 4d. home; 5s. 6d. abroad.) 
COTTON COMBING MACHINES. By Thos. Thorni.ky, 

Spinning Master, Technical School, Bolton. Demy 8vo. 117 Illustra¬ 
tions. 300 pp. Price 7s. 6d. net. (Post free, 8s. home ; 8s. 6d. abroad ) 

Flax, Hemp and Jute Spinning. 

MODERN FLAX, HEMP AND JUTE SPINNING AND 
TWISTING. A Practical Handbook for the use of Flax, 
Hemp and Jute Spinners, Thread, Twine and Rope Makers. By 
Herbert R. Carter, Mill .Manager, Textile Expert and Engineer, 
Examiner in Flax Spinning to the City and (luilds of London 
Institute. Deray 8vo. 1907. With 92 Illustrations. 200 pp. Price 
7s. 6d. net. (Post free, 7s. 9d. home; 8s. abroad.) 

Contents. 

Raw Fibre.—Origin of Flax—Hemp and Jute Fibre—Description of the Plants—Mode of 
Cultivation—Suitable Climate and Soil—Sowing—Harvesting—Kipplmg Flax and Hemp— 
Water Retting—Dew Retting—Extraction of the Fibre-Marketing the Fibre—Bracquing— 
Flax, Hemp and Jute Marks—Comparative Prices—Ports of Export—Trade Centres—Fibre 
Selling Conditions—Duty on Fibre—Fibre Exports. Hackling.—Sorting and Storing the 
Raw Fibre—Softening Hemp and Jute—Jute Batching—Cutting—Piecing Out—Roughing— 
Hackling by Hand and Machine—Tippling—Sorting—Ventilation of Hackling Rooms. Silver 
Formation.—'Spreading Line—Heavy Spreading System—Good’s Combined Hackle and 
Spreader—Jute Breaking and Carding—Flax and Hemp Tow Carding—Bell Calculation- 
Clock System—Theory ot Spreading. Line and Tow PI eparlng.—Drawing and Doubling 
—Draft Calculation—Set Calculation—Tow Combing—Compound Systems—Automatic Stop 
Motions and independent Heads—Details of Preparing Machinery—Ventilation—Humidifica¬ 
tion. 0111 Spinning.—Gill Spinning for Shoe Threads, Rope Yarns, Binder and Trawl 
Twines—The Automatic Gill Spinner—Rope and Rea|>er Yarn Numbering. The Pliu:, 
Hemp an^ute Roving Frame.—Bobbin Winding—Different al Motion—Tvvist Calculation 
—Practical Changing—Rove Stock. Dry and Half-Dry Spinning.—Flyer and Ring 
Frames—Draft and Twi'it C.ilculat»on—Bobbin Dragging—Reaches—Set dt Breast I^am 
and Tin-rod. Wet Spinning of Flax, Hemp and Tow—Hot and Cold Water Spinning- 
Improvements in the Water Trough—Turn off and Speed of Spindles—Reaches—Belting- 
Band Tying—Tape Driving—Oiling—Black Threads—tuts per Spindle—Ventilation of the 
Wet Spinning Ro^. Yarn Department.—Reeling—Cop Winding—Cheese and SpocH 
Winding—Balling Snoc Thread, Reaper Yarn, etc.—Yarn Dryt.ig and Condittoning-Yarn 
Bundling—Yarn Baling—Weight of Yarn—Yarn Tables—Duty on Yarn li^orts. Manufac¬ 
ture of Tlireada, Twln« and Cords.—Hank Winding—Wet and Dry Twisting—Cabling- 
Fancy Yams—Twine Laying—Sizing and Polishing Threads and Twines—Softening Threads 
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Collieries, and Mines. 

RECOVEBY WORK APTSsR PIT FIRES. By Robkrt 

Camprecht, Mining Engineer and Manager. Translated from the 
German. Illusitrated by Six large Plates, containing Scventy-si( 
Illustrations. 175 pp., demy 8vo. Price 10s. 6d. net. (Post free, 
10s. lOd. home; 11s. abroad.) 

Contents. _ 

Causes of Pit Fires—Preventive Regulations : <I) The Outbreak and Kafid Hxtensiun 
of :i Shaft Fire be most reliably prevented by Empinj mj* little or no Combustible Material 
in the Construction of the Shaft. 12) Precautions tor Rapidly Localism^ an Outbreak ot Fire in 
the Shaft; (3) Precautions to be Adopted in case those undtr 1 and 2 Fail <ir Prove Inefficient 
Precautions a^Jmst Spontaneous lj*nition of Coal. Precautions for PreventingiSxpiBsions of 
Fire-damp anu Coal Dust. Employment of F.lectricity m Mining, particularly in Fiery Pits. 
Experiments on the ignition ol Fire-damp Mixtures and Clouds of Coal Dust by Electricity— 
Indications of an Existing; or Incipient Fire—Appliances tor Working; in Irrcsplrabte 
Oases: Respiratory Apparatus; Apparatus with Air Supply Pipes; Reservoir Appara^s: 
Oxygen Apparatus— Extlng;uishing; Pit Fires: (u) Chemical Means; (b) Extinction with 
Water. Dragging down the Burning Masses and Packing uith Clay; {c) Insulating the Seat 
of the Fire by Dams. Dam Building. Analyses of Fire Gases. Isolating the Seat of ?i Fire 
Willi I>ams Working in Irrespirable Gases (“ Gas-J vmg’*) Air-Lock Work. Complete 
Isolation of the Pit. Flooding a Burning Section isolated by means of Dams. Wooden 
Dams Masonry Dams. Examples of Cylindrical and Dome-shaped Dams. Dam Doors; 
Flooding the Whole Pit— Rescue Stations: (n) Stations above Ground; {!>) Underground 
Rescue Stations— Spontaneous lg;nition of Coal in Bulk-Index. 

VENTILATION IN MINES. By Robert Warner, Mining 

Engineer. Translated from the German. Royal 8vo. Thirty Plates 
and Twenty-two Illustrations. 240 pp. Price fOa. 6d. net. (Post free, 
11s. home ; lls. 3d. abroad.) 

HAULAGE AND WINDING APPLIANCES USED IN 
MINES. By Carl Volk, Translated from the German. 
Royal 8vo. With Six Plates and 148 Illustrations. 150 pp. Price 
8s. 6d. net. (Post free, 9s. home, 9.s. 3d. abroad.) 

Contents. 

IL •il'igtf Aviphances—Rop.'s—Haulage Tubs and Tracks.—Cages and Winding Appliances— 
Winding Engines lor Vertical Shafts-Winding w-ithout Rope^^-Haulage m Levels and 
Inclines—The Working of Underground Engines—Machinery for Downhill Haulage. 

THE ELECTRICAL EQUIPMENT OP COLLIERIES. By 

W. Galloway Duncan, Electrical and Mechanical Engineer, Member 
of the Institution of Mining Engineers, Head of the Government Schoo 
of Engineering, Dacca, India; and David Penman, Certificated Colliery 
Manager, Lecturer in Mining to Fife County Committee. Demy 8vo. 
310 pp. 155 Illustrations and Diagrams. Price lUs. fid. net. (Post 
free, lls. home; lls. 3d. abroad.) 

Contents. 

General Principles, MagneC^m. Units, Cells, etc.—Dynamos and Motors—Trans¬ 
mission and Distribution of P^er—Prlme Movers—Lig-hting by Electricity—initial 
Outlay and Working Cost of Electrical Installations—Electricity Applied to poal- 
cutting-Electric Ha(ilR8;e. Winding, and Locomotives—Electric Pumps and Pump¬ 
ing—^ectrlc->power Drills and Uiiders;round Coal Conveyers—Typical Colliery 
Elfctrical Installations—Miscellaneous Appilearions of the Electric Cui^nt-Com¬ 
parison of the Different Modas of Transmitting Power—Dangers Occurring from the 
Use of Electricity in ColllcrieS'-Avi'ENDix: Quuxtions suitable for students preparing for 
colliery managers’ examinations—I ndex. * 


Dental Metallurgy. 

DENTAL METALLURGY: MANUAL FOR STUDENTS 
AND DENTISTS. By A. B. GRiFFiris, Ph.D. . Demy 

8vo. Thirty-six Illustrations. 200 pp. Price 78, fid. net (Post free, 
7s. lOd. home; Ss. abroad.) 

• a — A Contents. 

Imroduction—Physical I^^ernes of the Metals—Action of Certmn Agents on Metals— 
Alloys—Action 8f Oral Bacteria on Alloj-s—Theory and Varieties It Blowmpes—Fluxes— 
Furnaces and Appliances—Heat and Temperatura—Goid—Mercuryo^Silver—Iron—Copper— 
Zrac-rMagnestum—Cadmium—Tin—Lead#- Aluminium—Antimony — Bismuth — Palladium- 
Platinum—Iridium—Nickel—Practical Work—Weights and Measures, 



Engineering, Smpke Prevention 
and Metallurgy. 

^HE PREVENTION OP SMOKE. Cqjnbined with the 

Economical Combustion of Fuel. By W. C. Popplewell, M.Sc., 
A.M.Inst.,C.F-., Consulting Engineer. Forty-six Illustrations. 190 pp. 
.Dem\L8vo. Price 7s. 6d. net. (Post free, 7s.'l0d. home ; Hs. 3d. abroad.) 

Contents. 

Fuel and Combustion—Hand l-irin>{ m Boiler Furnace?*—Stoking by MLchanical Means- 
Powdered Fuel—Gaseous Fuel—Efficiency and Smoke Tests of Boiler?.—Some Standard 
Smoke yrials—The Legal Aspect di the Smoke Question—The Best Means to be adopted for 
the Preventita of Smoke—Index. 

GAS AND COAL DUST FIRING. A Critical Review of 

the Various* Appliances Patented in Germany for this purpose since 
' 1885. By Albert Putsch. 130 pp. Demy 8vo. Translated from the 
German. With 103 Illustrations. Price 5s. net. (Post free, Ss. 4d. 
home ; 5s. 8d. abroad.) 

Contents. ^ , 

Generators—Generators Employing Steam—Stirring and Feed Regulating Appliances— 
Direct Generators—Burners—Regenerators and Recuperators—Glass Smelting Furnaces— 
Metallurgical Furnaces—Pottery Furnace—Coal Dust Firing—Index. 

THE HARDENING AND TEMPERING OP STEEL 
IN THEORY AND PRACTICE. By Fridolin Reiser. 

Translated from the German of the Third Edition. Crown 8vo. 
120 pp. Price 5s. net. (Post free, 5s. 3d. home ; 5s. 4d. abroad.) 

Contents. 

steel—Chemical and Physical Properties of Steel, and their Casual Connection- 
Classification of Steel according to Use-Testing the Quality of Steel —Steel- 
Hardening-InvestUratlon of the Causes of Failure in Hardening—Regeneration of 
Steel Spoilt In the Furnace-Welding Steel—Index. 

SIDEROLOGY; THE SCIENCE OP IRON (The Con¬ 
stitution of iron Alloys and Slags). Translated from German of 
Hanns Freiherr v. Juptnkr. 350 pp. Demy 8vo. Eleven Plates 
and Ten Illustrations. Price 10s. 6d. net. (Post free, 11s. home; 
11s. 6d. abroad.) 

Contents. 

The Theory of Solution.— Solutiona—Molten Alloys—Varieties of Solutions—Osmotic 
Prewure—Relation between Osmotic Pressure and other Properties of Solutioni^Osmotic 
Pressure and Molecular Weight of the Dissolved Substance—Solutions of Gases—Solid Solu* 
tions—Solubility—Diffusion—Electrical Conductivity—Constitution of Electrolytes and Metals 
—Thermal Expansion. Micrography.—Microstructure—The Micrographic Constituents of 
Iron-Relation between Micrt^raphical Composition, Carbon-Content, and Thermal Treat¬ 
ment of Iron Alloys—The Microstructure of Slags. Chemical Composition of the Mloys 
of Iron.- Constituents of Iron Alloys—Carbon—Constititfnts of the Iron Alloys, Carton-- 
Opinions and Researches on Combined Carbon—OpmuSis and Researches on Combined 
Carbon—Applying the Curves of Solution deduced from the Curves of Recalescence to the De 
termination of the Chemical Composition of the Carbon present in Iron Alloys—The Constitu- 
..nts of Iron—Iron—The Constituents of Iron Alloys—Manganese—Remaining Constituents of 
Iron Alloysf~A Silicon—Gases. The Chemical Composition of Slag.— Gihcate SIms— 
Calculating the Composition of Silicate Slags—Phosphate Slags—lOxide Slags—Appendix- 
Index. 

EVAPORATING, CbNDENSING AND COOLING AP¬ 
PARATUS. Explanations, Formulas and Tables for Use 
in Practice.^, By E. Hausbband, Engineer. ^Translated by A. C. 
Wright, M.A. (Oxon.), B.Sc. (Lend.). With Twenty-one lllustra- 
. tiond and Seventy-six Tables. 400 pp. Demy 8vo. Price 10s. 6d. net. 
(Post free, 11s. home; 11s. 6d. abroad.) 

Contents. 

JSrCoefficient of Tra.ismissiwi of Heat, kU and the Mean Tempe-Uture Din^nce,jj£/ui— 
Parallel and OppositeXurrents—Apparatus “or Heating with feirect Fire^^'^e Injection of 
Saturated Steam—Su^rheated Steam—Evaporation by Means of Hot Liquids^The Trans¬ 
ference of Heat-nn Geofcral, and Transference by means of Saturated Steam m Particular 
—•The Transference of Heat from Saturated Steam in Pipes (Coils) and Double Bottoms 
T-Bv«i 5 »rtttion in a Vaeoum—The Multiple-effect Evaporator—Multiple-effect Evaporators 



Contents 'Evaporating, Condensing and Cooling 
Apparatus 

from which Eitra Steam is Taken—The \N^i({ht of Water which must be Evaporated trom 
100 Kilos, .of Li<|lu>r in order tts Original Percentage of Dry Materials from 1-25 per cent, 
up to 20-70 per cent.—The Relative Proportion of the Heating Surfaces lo the Elements 
of the Multiple Evaporator and their Actual Dimensions—The Pressure ExeAed by Current* 
of Steam and Gas upon Flpating Drops of Water—The Motion of Floating Drops of VWterv 
upon which Press Currents of Steam—The Splashing of Evaporating Liquids—TTie Diameter 
of Pipes for Steam, Alcohol, Vapour and Air—The Diameter of Water Pipes—The Loss 
of Heat from Apparatus and Pipes lo the Surrounding Air, and Means for Preventing 
the Loss—Condensers—Heating Liquids bj Means of Steam—The Cooling flf Liqiids— 
The Volumes to be Exhausted from Condensers by the Air-pumps—A Few Remarks on Air- 
pumps and the Vlftua they IVoduce—The Volumetric KfKcu'ncy of Air-pumps—The Volumes 
of Air which must be Exhausted from a Vessel in order ti^Keducc its Original Pressure to a 
Captain Lower Pressure—Index. 

Sanitary Plumbing, Electric 
Wiring, Metal Work, etc. 

EXTERNAL PLUMBING WORK. A Treatise on Bead 

Work for Roofs. By John VV. Hart, R.P.C. 180 Illustrations. 272 
pp. Demy 8vo. Second Edition Revised. Price 7s. (id. net. {Post 
free, 7s. lOd. home; 8s. abroad.) 

HINTS TO PLUMBERS ON JOINT WIPING, PIPE 
BENDING AND LEAD BURNING. Third Edition, 

Revised and Corrected. By John W. Hart, R.P C. 184 Illustrations. 
313 pp. Demy 8vo. Price 7s. 8d, net. (Post free, 8s. home; 8s. 6d. 
abroad.) 

ContentSt 

Pipe Bending -Pipe Bending (continued) — Ihpe Hending (continued) — Square Pipe- 
Bendings—Half-circular Elbows—Curved Bends on Square Pipe—Bossed Bends—Curved 
I’linth Bends-Ram-water Shoes on Square Pipe—Curved and Angle Bends—Square l^ipc 
Fixings—Joint-wipmg—Substitutes for Wiped Joints—Preparing Wiped Jomts -Joint Fixings 
—Plumbing Irons-Joint Fixings—Use of “Touch” in Soldering—Underhand Joints—BUiwn 
and Copper Bi‘ Joints—Branch Joints—Branch Joints (continued)—Block Joints—Block 
Joints fC'mlioi-.ed)—Block Fixings—Astragal Joints—Pipe Fixings—Large Branch Joints— 
Large Underhand .'oints—Solders—Autogenous Soldering or Lead Burning—Index 

SANITARY PLUMBING AND DPAINAGE. By John 

W. Hart. Demy 8 vo. With 208 Illustrations. 250 pp. 1904. Price 
7s. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.) 

ELECTRIC WIRING AND PITTING FOR PLUMBERS 
ANDGASFITTERS. BySYONUYF.WALKEii.R.N„M.l.E.E., 

M.I.Min.R., A.M.lnst.C.E., etc., etc. Crown 8vo. TO pp. With Illus¬ 
trations and Tables. Price 5s. net. (Post tree, 5s. 3d. home; 5s. 6d. 
abroad.) 

Contents. 

Chapter 1., Ble.:trtcal Ternib Used. J^ressure and Current—The Volt—Ampere- 
Electrical Resistance—Earth—Continuous and Alternating Currents—The Electric Circuit— 
Leakage—Heating of Conductors—Si/e and Forms of Conductors—The Kilowatt—Loss of 
Pressure—Arrangcmeiit oi Conuuctort.-Looping In—The Three Wire System SiA’itches— 
Fuses- -Circuit -Breakers. II.. The Insulation of Wires, Their Protection, Fixing, etc. 
"Conductors Insulated w'th»Paper and Similar Materials-Sparking between Conductors 
—Dialite Insulation —Flexible Cohds—Concentric Conductors—Twin Conductors—Three-Core 
Cables—Fireproof Insulation for Conductors—Jointing—T iiints-Covei ing T Joints in Vul¬ 
canized Rubber Cables. III., Fixing the Wiring and CablM.—Laying Out the Route—The 
Protection of the Wires and Cables—Wood Casing -.Metallic Omduits—Non-Metallic Con¬ 
ductors—Fixhig the Conduits and Running Wires in Them—Drawing Wires 'nto Tubes—To 
Avoid Shotk. IV., Lamps. -The Incandescent Lamp—Lamp Holders^^amp Fittings—The 
Nemst Lamp. V. Switches, Fuses, Distribution Boards, etc.—The Electricity Meter- 
Prepayment Metets. t 

THE PRINCIPLES AND PRACTICE k)P DIPPING, 
BURNISHING, LACQUERING AND BRONZING 
;^R)^S WARE. Bv W. Norman BroiItn. • 35 pp. Crown 

8vo. Priy 2s. net.*^Po8t free, 2s. 3d. home and abyad.). ^ 

THE PLUMBfNtT HEATING “AND* LIGHTING 
ANNUAL FOR 1910. Sev.^age 32. 
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A HANDBOOK ON JAPANNING AND ENAMSLUNO 
FOR CYCLES, BEDSTEADS, TINWARE, ETC. By 

William Norman Brown. 52 pp. and Illustrations^ Crown Svo. 
Price 2% net. (Post free, 2s. 3d. home and abroad.) 

'''the principles op hot water* supply. By 

John W. Hart, R.P.C. With 11^ Illustrations. 177 pp., demy Svo. 
^Price 7s. 6d. net. (Post free, 7s. lOd. home; 8s. abroad.) 

House Decorating and Painting. 

THREE HUNDRED SHADES AND HOW TO MIX 
THEM. For Architects, Painters and Decorators. By A. 
Df.saint, Artistic Interior Decorator of Paris. The bwU contains 100 
folio Plates, measuring 12 in. by 7 in., each Plate containing specimens 
three artistic shades. These shades are all numbered, and their 
composition and particulars for mixing are fully given at the beginning 
of the book. Each Plate is interleaved with grease proof paper, and 
the volume is very artistically bound in art and linen with the Shield 
of the Painters’ Guild impressed on the cover in gold and silver. Price 
218. net. (Post free, 21s. 6d. home ; 22s. 6d. abroad.) 

HOUSE DECORATING AND PAINTING. By W. 

Norman Brown. Eighty-eight Illustrations. 150 pp. Crown Svo. 
Price 3s. 6d. net. (Post free, 3s. 9d. home and abroad.) 

A HISTORY OP DECORATIVE ART. By W. Norman 

Brown. Thirty-nine Illustrations. 96 pp. Crown Svo. Price Is. net. 
(Post free, Is. 3d. home and abroad.) 

WORKSHOP WRINKLES for Decorators, Painters, Paper 

hangers and Others. ByW.N. Brown. Crown Svo. 128 pp. Second 
Edition. Price 2s. 6d. net. (Post free, 2s. 9d. home; 2s. lOd. abroad.) 

Brewing and Botanical. 

HOPS IN THEIR BOTANICAL, AGRICULTURAL 
AND TECHNICAL ASPECT, AND AS AN ARTICLE 

OP COMMERCE. By Emmanuel Gross, Professor at 
the Higher Agricultural College, Tetschen-Liebwerd. Translated 
Prom the German. Seventy-eight Illustrations. 340 pp. Demy Svo. 
Price 10s. 6d. net. (Post free, Us. homcL 11s. 6d. abroad.) 

Contents. ^ 

history OE the HOP-THE hop plant—I ntroductory-The Roots-The Stem- 
and Leaves—infiorescence and Fio^v’e^: Inflorescence and Flower of the Male Hop; In¬ 
florescence and Flower of the Female Hop—The Fruit and its Glandular Structure: The 
Fruit andC'^ed—Propagation and Selection of the Hop—VarieUes of the Hop. (a) Red Hops; 
(6) Green Hops; (c) Pale Green Hom—C lassiflcation according to the Period of Ri^niog: 
Eaily August Hops; Medium Early Hops; Late Hops—Injuries to Growth-^Leaves Turning 
Yellow, Summer or Sunbrand, Cones Dropping Off, Honey Dew, Damage from Wind, Hail 
and Ram; Vegetable Enemies of the Hop; Animal Enemies of the Hop—^neflcial Insects on 
Hops-;-CULTlVATiON—The Requirements of the Hop in Respect of Climate, Soil and 
Situation: Climate: Soil : Situation—Selection of Variety and Cuttings—Planting a Hop 
Oai^en: Drainager Preparing the Ground; Marking-out for Planting: I^anting; Cultivation 
and Cropping of the Hop Garden in the First Year—Work to be Performed Annually in the 
Hop Oacton: Working|^he Ground; Cutting; The Non-cutting System; The Proj^r Per¬ 
formance of the Operation of Cutting: Method of Cutting: Close Cutting, Ordinary Cutting, 
The Long Cut, The Topping Cut; Proper Season for Cutting: Autumn Cutting 
Cutting; Manuring: Trainkig the H^ Plant: Poled Gardens, Frame Training: Prinotpu 
Types of Frames Prflning, Cropping, Topping, and Leaf Stripping the Hop PUnt; Pidhiim, 
Dialog aqd Baggiog-rPrincipal and Subsidiary Utilisation ofwops and Hop Oardedh^Life 
. of a Hop Garden; smsequent Cropping—Cost of Production, Yield and Selling Prices. 

PwM nMttoa tnd<StorRg«—Pnymcal and Chemical Structure of the Hop Cone-Budging 
the Value in Hope. • 

Stitiltici of Pro<lwetIon-4*tnHQ|»»Tnul«—Index. . 
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Wood ‘Produqts, Timbe.r and 
Wood* Waste. 

WOOD PEODIICTS*: DISTILLATES AND E32tRACTS> 

By P. Dumesny, Chemical Engineer, Expert before the Lyons Com¬ 
mercial Tribunal, Member of the International Association of Leather 
Chemists; and J. Noyer. Translated from the French Donald 
Grant. I^yal 8vo. 320 pp. 103 Illustrations and Numerous Tables. 
Price 10s.*d. net. {Post free, lls. home ; Ils. 6d. abroad.) 
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Part I-.. Wood Distillation—Principal Products from the CarbonUatlon* of Wood- 
Acetates—Secondary Products of the Distillation of Wood-Acetone—Analysis of 
Raw Materials and Finished Products—Appendix -The Des-tructnc Distillation of Olive 
Oil Residuals Part II, Manufacture and Testfn? of Tan Wood Extracts and their 
Utilisation lu Modern Tannerie.<(—Plant and Equipment for Treating: Chestnut Wdod 
—Analysis of Tanning: Substances—The Ollicial Method of the Internauonal Association 
or Leather Chemists, with Supplementary Notes. > 

TIMBER: A Comprehensive Study of Wood in all its Aspects 
{Commercial and Botanical), showing the Different Applications and 
Uses of Timber in Various Trades, etc. Translated from the French 
of Paul Charpentier. Royal 8vo. 437 pp. 178 Illustrations. Price 
12s. Hd. net. (Post free, 13s. home; 14s. abroad.) 

Contents. 

Physical and Chemical Properties of Timber—Composition of the Vegetable Bodies 
—Chief Elements—M. Fremy’s Researches - Elementary Organs of Plants and especially of 
Forests—Different Parts of Wood Anatomically and Chemically Considered—General Pro¬ 
perties of Wood—Description of the Different Kinds of Wood—iVincipal Essences with 
Caducous Leaves—Coniferous Resinous Trees—Division of the Useful Varieties of Timber 
In the Different Countries of the Qlobe—European Timber—African Timber—Asiatic 
Timber—American Timber—Timber of Oceania—Forests—General Notes as to Forests; their 
Influerce—Opinions as to Sylviculture—Improvement of Forests—Unwooding and Rewooding 
—Preservation rif Forests—Exploitation of Forests—Damage caused to Forests—Different 
AIterat.ntts—The Preservation of Timber—Generalities—Causes and Progress of De 
terioration—History of Different Proposed Processes—Dessication—Superficial Carl»nisation 
of Timber—Processes by Immersion—Generalities as to Antisept.Js Employed—Injection 
Processes in Closed Vessels—The Boucherie System, Based upon the Displacement of the 
Sap—Processes for Making Timber Uninflammable—Applications of Timber—Generalities 
—Working Timber—Paving—Timber for Mines—Railway Traverses—Accessory Products— 
Gums—Works of M, Freray—Resins—Barks—Tan—Application of Cork—The Application of 
Wood to Art and Dyeing—Different Applications of Wood—Hard Wood—Distillation of 
W •od—P: roligneous Acid—Oil of Wood—Distillation of Resms—Index. 

THE UTILISATION OF WOOD WASTE, franslated from 

the German of Ernst Hubbard. Crown 8vo. 192 pp. Fifty Illustra¬ 
tions. Price 5s. net. ('"‘ost free, 5s. 4d. home ; 5s. W. abroad.) 
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Building and Architecture. 

THE PREVENTION OP DAMPNESS IN BUILDINGS; 

with Remarks on the Causes, Nature and Effects of Saline, Efflores¬ 
cences and Dry-rot, for Architects, Buildefs, Overseers, Plasterers, 
Painters and House Owners. By Adolf Wilhelm Keim. Translated 
from the German of the second revised Edition by M. J. Salter, P.I.C., 
F.C.S. Eight Cohered Plates and Thirteen lllustrafeiciis. Crown 8vo. 
11^ pp. Price 56. net. (Post free, 5s. 3d, home; 5s. 4d, abroad.) 

HANDBOOK OF TECHNICAL TERMS U^D IN ARCHI^ 
TECTURE AND BUILDING. AND .THEIR ALUED 
WIA©ESAND»UB#ECTS. By Augustine C. Passmore, 

-3emy 8v^.* 380 pp. Price 78. 6d. net. (Post free, ife. hornet Ss. 6d. 
abroad.) ’ 
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Tile l^reserv ing .of Fodds and 
Sweetmeats. 

'^HE MANUFACTURE OP PRESERVEfi POODS AND 

SWEETMEATS. By A. Hausner. With Twenty-eight 

illustrations. Translated from the German of the third enlarged 
Edition. Crown 8vo. 225 pp. Price 7s. 6d. net. free, 7s. 9d. 

home; 7s. lOd. abroad.) 
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The Maniitacture of Conserves— Introduction—The Causes of the l^utrefaction of Food 
—The Chemical Composition of Foods—The Products of Decomposition—The Causes of Fer¬ 
mentation and Putrefaction—Preservative Bodies—The Various Methods of Preserving Food 
—The Preservation of Animat Food—Preserving Meat by Means of Ice—The Preservation 
of Meat by Charcoal—Preservation of Meat by Drying—The I'reservation of Meat by the 
Exclusion of Air—The Appert Method—Preserving Flesh by Smoking—Quick Smoking—Pre¬ 
serving Meat with Salt—Quick Salting by Air Pressure—Quick Salting by Liquid Pressure— 
Gamgee's Method of Preser\’mg Meat—The Preservation of Eggs—Preservation of White 
and Yolk of Egg—Milk Preservation—Condensed Milk—The Preservation of Fat—Manu¬ 
facture of Soup Tablets—Meat Biscuits—Extract of Beef—The Preservation of Vegetable 
Foods in General—Compressing Vegetables—Preser\ ation of Vegetables by Appert’s Method 
—The Presetwation of Fruit—Preservation of Fruit by Storage—The Preservation of Fruit 
by Drying—Drying Fruit bj Artificial Heat—Roasting Friiit—The Preservation of Fruit with 
Sugar—Boiled Prcherved Fruit—The Preservation of Fruit m Spirit, Acetic Acid or Olveerme 
—Preservation of Fruit without Boiling—Jam Manufacture—The Manufacture of Fruit 
Jellies—The Making of Gelatine Jellies—The Manufacture of " Siilren ’’—The Preservation of 
Fermented I^cverages- The Manufacture of Candles— Introduction—The Manufacture of 
Candied Fruit—The Manufacture of Boiled Sugar and Caramel—The Candying of Fruit— 
Caramelised Fruit—The .Manufacture of Sugar Sticks, or Barley Sugar—Bonbon Making— 
Fruit Drops—The Manufacture of Dragees—^'fhe Machinery and Appliances used in Candy 
Manufacture—Dj'eing Candies and Bonbons—Essential Oils used in Candy Making—Fruit 
Essences—The Manufacture of Filled Bonbons, Liqueur Bonbons and Stamped Lo^enge8— 
Recipes for Jams and Jellies—Recipes fur Bonbon Making—Dragees—Appendix—Index. 

RECIPES FOR THE PRESERVING OF FRUIT, VEGE- 
TABLES AND MEAT. By E, Wagner. Translated 

from the German. Crown 8vo. 125 pp. With 14 Illustrations. Price 
5s, net. (Post free. 5s. 3d. home; 5s. 4d. abroad.) 

Contents. 

Part 1. Preserved Fruits.— Green Almonds—(iooseberries- Strawberries—Currants— 
Cherries—Black Nuts—White Nuts- Apneots—Greengages—Pears—Peaches—Plums—Figs—• 
Melons—Apples—Chestnuts— Angelica—Pineapple Canned Fruit.— Ooosehernes—Cherries 
- Apricots—Plums • Rhubarb. Glazed and Candied Fruits. - Glazing Print Candied 
Fruit—Blue Plums- Glazed Chestnuts—Glazed Pineapple Slices - Crystallised Strawberries. 
Marmalades, Jams and Fruit Juices.— Strawberry Marmalade—Cherry Marmalade- 
Jams—Fruit Jellies-Raspberry Juice—Cherry Juide - Lemon Syrup—Pineapple Juice. Fruit 
Pulp for Ices. Citron Peel ard Orange Feel. Pprt II. Preserved Vegetables.— 
Asparagus --Peas—Beans—Carrots—Spinach- Artichokes—Tomatoes Mixed Vegetables— 
Tinned Julienne—Celery—Mushrooms—Truffles—Pickled Gherkins-Gherkins in Mustard- 
Mixed Pickles. Part III. Preserved Meats.- Veal Cutlets—Fricondeau of Veal—Calves 
Head—Bouillon Meat—Ox Tongue-Beef a la Mode—Roast Hare—Roast Venison—Mutton 
and CabbJlje—Savoury Paste—Beef Paste—Foie Gras Paste. 

Dyeing Fancy Goods. 

THE ART .OF DYEING AND STAINING MARBLE. 
ARTIFICIAL STONE, BONE, HOhN, IVORY AND 
Wt)OD, ARD OP IMITATING ALL SORTS’ OP 
WOOD. A Practical Handbook for the Use of Joiners, 
Turners, MaifUfacturers of Fancy Goods, Stick and UmbreJJa Makers, 
Cothb Makej^, etc. Translated from tile Gfi'man of D. H; SoiIhlbt, 
TecRnicai Cn^mist. Crown 8vo. 168 pp. Price 5s net. (Post free, 
5v3d. hopie; 5s. 4d. abroad.) 



31 

Celluloid. 

CELLUfiCtfD: Its Raw Ma?ferial, Manufacture, Properties and 
Uses. A Handbook for Manufacturers of Celluloid and Celluloid 
Articles, and all Indifttries using Celluloid; also for Dentists ancL 
Teeth Specialisft. By Dr. Fr. Bockmann, Technical Chemist. Trans*r 
lated from the Third Revised German Edition. Crown 8vo. 120 pp. 
With 49 Illustrations. Price 5s. net. (Post free, 5s. 3d. home ; 5s.. 4d. 
abroad) 
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Chapters I., Raw Materials for the Manufacture of Celluloid : Cellulose and Pyroxylin 
-^un»ct)tton—Properties of Gun-cotton—Special Gun c<#tons for Celluloid ManuFiuture— 
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